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Biographical Memoirs of M. Halle'* and M. CoRruABT. 
By Baron Cuviek. 

1. Biographical Memoir ofM- Hallk!. 

Jean Noel Halls', born at Paris, on the 6th January 175*. 
was of a family, several of whom bad become distinguished in 
the arts-f. His father, grandfather, and one of his uncles, had 
been excellent painters, and he had himself applied to drawing 
with great success. This inclination was naturally favoured by 
a pretty long residence at Rome with his father, who was di- 
rector of the French Academy in that city, and, in fact, he- 
studied there, with great assiduity, the monuments of ancient 
art, and the works of the great artists of the sixteenth century ;- 
but, among his father's acquaintance, he at the same time met 
with two men of science, the French Franciscans, Jacquier and- 
Lesueur, the commentators of Newton, and their conversation 
opened to his mind another prospect. He was always- characte- 
rized by a remarkable accuracy of judgment ; and the sciences 
founded on. calculation and experiment, offered to this- predomi- 
nant quality of his mind greater attraction than the arts, whose' 
principal source will always be a lively imagination, and a great 
• Read at the Royal Institute of France on the 11th June 1537- 
t Claude Guy Hall*, his grandfather ; Noel Hall*, his ftther; the two 
Restouts, Jouveriet and La Fosse, his kinsmen. In the number was also- 
the poet La Fosse, the author of Manlius. 

OCTOEES DECEMBER 1829- ■ Jt 
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2 Biographical Memoir of M. HaUe. 

degree of sensibility. On his return, a domestic example con- 
firmed him in this new pursuit. 

Anne Charles Lorry*, one of the most able and most es- 
teemed physicians at the end of the last century, was his ma- 
ternal uncle. Charmed with the steadiness he discovered in 
his young friend, he wished to make him his pupil and succes- 
sor, and soon gained him entirely to medicine. In vain did the 
protectors of his family hold forth to him brilliant expectations 
in the finances ; nothing could shake his resolution, and, after 
attending the schools in conformity to the established rules, he 
took his first degrees in 1776. 

The knowledge and clearness of understanding, of which he 
gave proof in his first exercises, so much distinguished him, that, 
even before he had in form received the doctor's cap, the 
founders of the Royal Society of Medicine wished to have him 
as a companion in their labours ;— a precocious honour, which 
afterwards prevented him from obtaining in the Faculty the title 
of Regent Doctor. The same affront has been offered to Four- 
croy, and other individuals of the highest merit, and from the 
same motive, — the childish jealousy which led the Faculty to 
consider the Royal Society as a rival body, and which induced" 
them to vow an implacable hatred against those of their own mem- 
bers, who had consented to let their names be inscribed on the 
lists of the Society. It will be remembered that this antipathy ex- 
cited the most ridiculous dissensions among the physicians of the 
capital, and gave rise to a multitude of odbws libels and satires ;- 
but what may already give a favourable idea of the gentleness^ 
and modesty of M . Halle's character, as well as of the csteevi: 
which these qualities inspired, is, that, in productions, in which . 
men of the highest reputation were not spared, he was less 
abused than any of his brethren. Keeping, in fact, at' a dis- 
tance from all intrigue, thinking only of the elucidation of bis; 
art by whatever aid the sciences could yield to it, but never va- 
luing himself on his successes or his discoveries, and not seeking 
a popular reputation, he did not offend the vanity, or interfere 
with the interest, of any one. The study of medicine appeared 
to him sufficient to occupy a lifetime. Nothing that relates u> 

• Son of Francis Lorry, and brother of Paul Charles Lorry, both profes- 
sors of the Faculty of Law. 
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Biographical Memoir of M. HaUi. 8 

man as a physical and moral agent, was, in his opinion, uncon- 
nected with that noble science ; and, in the disinterested feelings 
towards it which he experienced, he viewed as marks of imbeci- 
lity all endeavours to gain the estimation of a public, destitute 
of every thing that would qualify them to judge- He, there- 
fore, remained constantly beside his patients, or in his closet, 
observing the progress of natural history, chemistry, natural 
philosophy, and even of political economy and the welfare of 
all ranks, .not less than of physiology and anatomy ; but al- 
ways considering these sciences in their relations to the health 
of the species, and to that of individuals. It will readily be un- 
derstood that, after forming to himself so enlarged ideas of me- 
dicine, after prescribing to himself so extensive a course of 
study, he would not be in haste to bring himself forward to 
public view ; and, in fact, excepting his labours at the Society 
of Medicine, of which he was one of the most industrious mem- 
bers *, and the care which he bestowed on the publication of 
some writings of his uncle f, he does not seem to have brought 
forward any work, or to have engaged in any public employ- 
ment, up to 1795, when he had already passed his fortieth year. 
Still, while he was thus laboriously improving himself, he had 

* We find, by him, in the Collection of Memoirs of the Royal Society of 
Medicine, a Report an the Properties .and Effect* fif the Root of Tooth-rcort in the 
Treatment of ItcK ; Observations an the Phenotuma and Variations ahh* tit 
Urine presents in a State of Health ; and on two examinations of dead bodies, 
which presented phenomena very different from those which the disease 
seemed to indicate. In the first there was a scirrhous induration of the sto- 
mach t in the other a eUtorganmalian of the kidneys. A Memoir, On the Ejects 
of Camphor gieen in large Doses, and on the Property tefnoh thai isjssssssssl pot- 
tesist of being a Ctrrrectite of Opium; reflections on secondary fevers, and on 
the swelling which taken place in small-pox, and several interesting reports 
on questions submitted to the Society, especially those on police, as it regards- 
the salubrity of towns. He gave, in particular, in 178*, an interesting Re- 
port, On the Nature and EffsoU of the MesMtic Air of Privies, when the sub- 
ject to be examined was the preservative the oculist Janin juetJDnrled to 
have discovered in acetic acid. It was printed separately in 1780. 

t In 17H4, he published an edition of Lorry's work, entitled, De Pracipuit 
Morborum Mutationibut et Conversionibus ; and inserted in the Memoirs of the 
Royal Society, the observation; of the same author, On Ae Volatile and Ode. 
row Parts of Medkmts, derived from VegetaUt and Animal Svhttenaa. At a 
kttr period he published nn edition of the writings of Borden, On the China* 
ami Cellular Tissue. 
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4 Biographical Memoir ofM. HalU. 

not lived without benefit to others. His practice bad gradually 
extended, but it was of a angular kind. The easy circum- 
stances which his family had long enjoyed, allowed him to visit, 
by preference, the sick poor ; and this he did assiduously. He 
aided them by his gifts as much as by his advice ; and, inge- 
nious in his charity, concealed bis bounty from those by whom, 
from delicacy, it would not have been accepted. More than 
one person in distress, on recovering from sickness, found all his 
expenses paid, and learned, only by importunate inquiry, that 
every thing had been provided by his physician. His charity 
gained a great reward, and that which best suited him, the 
ability still to exercise it at the period when it became most 
necessary. His father and grandfather had received the ribbon 
of St Michael, and the ennoblement that always accompanied 
admission into the order, brought him under the decree of 
banishment, when the Convention commanded the nobles to 
leave Paris; but, as the physician of the poor, he was excepted 
from the rule ; and he had then another kind of calamity to re- 
lieve. To avert dangers that threatened every one, and, when 
it was possible, to provide the means of escaping them, became 
in his eyes duties not less sacred than those of his profession. 
He penetrated into the prison of Malesherbes, brought him con- 
solation, and received his last farewell. He drew up, at the 
Lyceum of Arts, the petition soliciting the pardon of Lavoisier. 
A thousand other services, where the chief condition was secrecy, 
but which time has in part revealed, occupied him during these 
two years, which were ages of misery and disgrace. 

At length the period arrived when M. Halle was called to 
teach, and to advance, by his writings, the art to which he had 
devoted himself. Pourcroy, entrusted, in 179* and 1795, 
with the establishment of a school of medicine, conferred on 
him the chair of Medical Physics and Health. Not long after, 
in 1796, when the Institute was formed, he was named a mem- 
ber of the Section of Medicine and Surgery ; and, in 1806, 
Cbrvisart, fully occupied with his duties near the chief of the 
government, selected him as his coadjutor in bis chair at the 
College of France, and soon left it to him entirely. 

At the Institute, M. Halh? shewed himself not leas active 
than he had been before at the Society of Medicine. Among 
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us he successively treated the greatest questions of medical 
science, whether in the reports that were asked of him, or in 
memoirs in which he explained his own views. His reports on 
the cowpox are the most important of all. He had upheld it, 
in some degree, ' from the time of its introduction, in 1600, and 
had ' made known its beneficial effects. In 1812, when these 
had been established by an experience of some duration, he re- 
examined the subject, shewed the nature of the exceptions, 
ascertained their causes, and thus contributed to gain, for that, 
admirable preservative, the confidence that was due to it. He 
may be regarded as one of its most successful promoters ; and 
France will name him with the Woodvilles and the Hochefou- 
caults. On this account, Italy, too, owes him especial gratitude. 
In 1810, he was summoned to extend vaccination in the state 
of Lucca and in Tuscany ; and the public experiments he made 
there, together with the detailed account he gave of them, for- 
warded its popularity in that country. 

In his lectures at the faculty, M. Halle - viewed medicine as a 
subject of observation, and dwelt chiefly on those phenomena of 
the animal economy which can be referred to the known laws of 
the physical sciences. Physicians have, according to him, too 
much undervalued the application of these sciences, " The 
problem of nature," says he, " is a compound of the known and 
the constant, with the unknown and the variable ; and it is a 
great error to imagine, that, to resolve it, to obtain the value of 
the unknown, and to fix the shades of the variable, the constant 
and calculable elements are to be neglected." In this lay the 
fundamental principle of bis course. He did not publish his 
lectures, but the articles which his pupils extracted from them, 
for the Dictkmnaire da Science* Midkalet, will serve to afford 
some idea of the whole course*. In these articles are seen com- 
bined the roost enlarged views, a sound judgment, and vast 
erudition. He always keeps pace with the advance of the 
sciences, and brings them to his subject in the most ingenious 



His erudition was still more eminently displayed in his lectures 

■ Especially the article* Hrgisne, Matltre de Hygiene, Alimeiu, Bains, 
Percepts, Electricit*, Physique Medicate, Afrique, Europe, Ax. 
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at the College of France, in which he, as it were, shewed the 
other side of the picture of medical science, where the economy 
is viewed In its intimate Changes ; and physical considerations 
must almost always be in a great measure renounced. He took 
for his subject the history of experience in medicine, from the 
first written monuments of the art, and began his course with as 
interpretation of the works of Hippocrates, not that he, like so 
many modems, by whom they have been scarcely understood, 
wished to exhibit then pedantically, as collections of infallible 
oracles, to which nothing could be added, and from which no- 
thing could be taken away ; but because he saw in them the first 
attempts of genius to reduce to rules an order of facts which 
seem to consist only of exceptions, and because the just and 
profound views which, notwithstanding some errors, are in these 
works, in so great number, excite the higher admiration from 
having been formed at a period when all was unknown beyond 
what is evident from the immediate observation of diseases. 

An intimate acquaintance with the Greek language, and assi- 
duous study of the philosophers and physicians of antiquity, 
bad suggested to him happy explanations of several obscure 
passages in the Father of Medicine ; and it is much to be regret- 
ted that neither his notes, nor those of his auditors, have been 
found sufficiently ample for the reproduction of this course, at 
least in its principal articles, as has been done with respect to 
his course on the study of health. 

His design was to follow the progress of observation in all 
ages, to shew how new facts have led to more correct general 
principles, and how, on the other hand, science has almost always 
been retarded by systems. It was a kind of experimental logic, 
in whkh he exercised his pupils, and they could have had no 
better master than he who, from his childhood, had been so dis- 
tinguished by his sound judgment. 

Nothing was wanting in M. Halle as to knowledge to make 
hhn an excellent professor. He was thoroughly versed in all 
the accessory sciences, and had read in their, original language 
the works of all the great physicians. His own experience was 
immense, and directed according to the surest method; but it 
is not generally at the age of forty that one can acquire the fa- 
cility of elocution indispensable to fix the attention of a mime- 
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toui auditory. He was not an exception, and there will appear 
little cause of surprize when we reflect ho* few there have baea 
among the many eminent individuals successively Chosen for our 
dafibanbm assemblies. Nevertheless, what was unpleasant m 
his donvery was redeemed by the profoundness of what he 
4augbt ; and perhaps it wm thw very depth, the vast extent of 
hie knowledge, and his multiplied views of objects, that ccntri- 
tsuted to reader his lectures less agreeable to moat young people. 
At first, a student would have only simple and clear rules, and 
ignorance alone could establish snob in raedtehie. But H. Halle 
had also pupils of talent and sagacity, who, net having allowed 
themselves to be repelled by those rircumstaaces, had reason for 
congratulation, as they have since expressed on every opportu- 
nity. From this select number .have come many of the abts 
physicians and distinguished professors who are now the orna- 
ment of the Faculty. 

M. Ham's practice also was in some degree affected by this 
great extent of his knowledge. He knew too much not to have 
doubts in all cases, and in acute disease* nothing is so vexatious 
as doubting. The rick, as well as those about them, in general, 
like physicians whose practice is decided. He was therefore 
preferred for chrome diseases, where it is not necessary to form 
an immediate opinion. In this kind of practice he enjoyed (be 
highest reputation ; and those who may not choose to rely oii 
the decision of die public, will at least trust to the judgment of 
a physician, whose right to judge in such a case will not be dis- 
puted. Corvisart, in bequeathing to Halle* the portrait of Stall, 
wrote that be left this gift to him as the physician whom he 



He fcadabove all, in a high degree, the talent of making him- 
aatf beloved by bis patients. Most ot them were no longer of 
the class toward whom he could exercise his charity, but bene- 
volence can assume all forms. Those of whom he took charge 
became in a manner bis children. They saw in him a friend or 
relation, rather than a physician. When he could not relieve 
them, he withdrew their mind by agreeable conversation from 
the depressing thoughts which would have aggravated their 
disease, and- even frequently, when their circumstances were 
not such that he could have the most natural pretext for 
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shewing his generosity, he was at pains to find others. I do 
not merely say that he accepted nothing fwao hk pofesaional 
brethren or his pupil*- -this were a common cm ; . but be also 
refbeed any thing from artiste, because, being die son and 
grandson, die nephew and grandnephew, of well-known painters, 
he considered himself as one of their family; he received no- 
thing from churchmen, because, if they had only what was ne- 
cessary for them, they ought not to reduce it— and if they had 
more, it belonged to the poor. Such reasons he never wanted ; 
one almost required to be privileged, in order to make him ac- 
cept a recompense ; ■ but there was another privilege, the great- 
est of all in ma eyes — that of: persons who were unable to recom- 
pense him. They were preferred to every other. Returning 
home one day exhausted with fatigue, he was told that a lady 
had come to consult him. He sent to request her to apply to 
some of bis brethren. But she dared not, because she had no- 
thing to give. " Oh! in that case," said be, "I have no right 
to send her away." 

This generosity pervaded his whole conduct He always 
gave up the whole profits of his works to the young men who 
bad assisted him in collecting materials for them. Being en- 
gaged to draw up the new Codex, what was assigned him by 
the government for this labour, he laid out in completing die 
Cabinet of the Faculty. 

Happy' in the good be did, in bis fortune, and in his 
family, M. Halle 1 seemed moreover to possess the blessing 
which increases the enjoyment of every other. His health was 
most robust: only sometimes he was troubled by oppressions 
arising from an excess of blood, but they were speedily removed 
by bleeding. A stone, however, suddenly manifested Itself in 
his bladder. At this critical moment, when so many other men 
would have thought only of themselves, his careful charity re- 
mained unaltered. Before having the operation performed, he, 
with difficulty, visited some poor individuals whom he bad main- 
tained, fearing that his long absence would seem to them to 
proceed from forgetfulness. The operation was successful ; but 
there took place a new congestion in his chest, which, almost 
suddenly, carried him off on the 11th February 188*. He was 
Wily sixty-eight years old; and if the ■ ingenious modes lately 
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devised for die treatment of this eruel disease had been but a 
fettle sooner known, be would probably still hare been full of 
activity and life. In the Academy his place was filled by M. 
Chaussier, and in the College of France by M. Laennec, who 
has himself been in his youth removed from an art which be 
had already benefited, and to which he gave promise of still 
more important discoveries. 

S. Biographical Memoir ofM. Cobvibakt. 

Jkan Nicolas Cohvisab-t, the associate in office, and constant 
friend of M. Halle*, was only one year younger. He was 
born on the lfftfa February 1746, at Dricourt, a village in die 
department of the Ardennes, whither his father, an attorney at 
Paris, had retired, during one of those banishments of the par. 
lianrent, which the quarrels of that body with the clergy so fre- 
quently occasioned during the reign of Louis XV. The duties 
of an attorney, exercised with talent and probity, yielded sure 
profits, and would have enriched M. Corvisart, the rather; 
but he is said to have, bad a passion for painting, without 
knowing much about it, and, what he gained by defending his 
clients, he laid out in purchasing bad pictures. Being not more 
skilled in human nature, he, for a long time, persisted in wish- 
ing bis son to follow his own profession, and kept him for whole 
days copying law papers. The young man, who was of a lively 
and ardeut disposition, felt that. he had been born . for less mo- 
notonous occupations. A vague uneasiness disquieted bun, his 
law studies became every day more insupportable, and, per- 
haps, be would have fallen into great irregularities, had he not, 
on one of those festive rambles in which he indulged himself, 
whenever be could escape the eye of his . father, entered by 
chance the lecture-room of Anthony Petit, one of the most elo- 
quent men who have been professors of anatomy and medicine 
during the eighteenth century. On hearing the impressive dis- 
course of that master, and attending to the majestic develop- 
ment of ideas, whose novelty equalled their extent, die young 
Corvitart recognised the profession for which he was designed. 
He longed to study the animal economy, and ' for this purpose 
lie determined to be a physician. From this moment, dispatch- 
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ing early in the morning the writings which hit father had pre. 
scribed for him as the work of the day, and requesting the 
clerks, his oempanraim, to keep bis secret, he occupied all the 
hours that he could spare in attending die lectures of Petit, 
Loan, Desmult, Vicq d'Aayr, and our estimable fellow mem- 
ber M. Portal. His father at length perceiving his want of 
assiduity, inquired into the cause of his conduct, and discovered 
it ; but, finding that it was now too late to restrain him, he per- 
mitted him to direct his whole attention to his new career. 
The Academy has possessed many members, whom an irresisti- 
ble propensity has thus led to escape from the more humlile 
plans which their relations had formed for them, and this per- 
severance in seeking a profession, in defiance of all -obstacles* 
would undoubtedly be a good test for the choice of one ; but 
how many young persons would be found whom these obstacles 
would not completely arrest, or who would not enter on courses 
worse than idleness or irresolution ? 

The mode -of teaching medicine was then very far removed 
from the extent and regularity which it has since attained. The 
Faculty of Paris, an ancient body, organized in the middle 
ages, had scarcely made any change in a system of government 
that dated back five centuries. With the tide of Doctor, all 
its members motived the right of teaching ; but they did not 
became bound to teach. It was only by chance that a sufficient 
number wet devoted themselves to the task of insuring a regu- 
lar course of lectures to youth. Some" professorships were, in- 
deed, instituted in the Faculty, but their fee was wretchedly 
small. The professors were changed every two yearn, the 
younger doctors being made to occupy these chairs in regular 
succession. They hastened to get through the drudgery, m 
order to acquire the title of Regent Doctor, and, entering on 
cAce without the preparation of study, they retired without 
boring formed themselves by practice. Besides, there wane iw 
public lectures at the beds of the sick. In order to see a few 
patient*, the students accompanied die elder physicians in their 
visits; afterwards, when these elder physicians were unwell, or 
toe much busied with practice, they acted for them, and thus 
they continued, till at length they, too, slowly attained their pro- 
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M. Corvisart;, to whose ardent genius, this tedious progrew 
roeld not fail to be singularly disagreeable, had yet the patience 
to conform himself to it in every point ; but he chose his mas- 
ters as a man destined to become one himself. Dubois de 
Hochefort, chief physician of La Charite, and Dessatth, chief 
surgeon of the Hotei-Dieu, in the healing art two of the most 
eminent men of their time, became bis principal patrons. It 
is well known that Desbois de Rochefort had the great merit of 
first shewing the example of regularly delivering rfrmcal lec- 
tures in his hospital. Under his guidance, M. Corvisart for 
several years occupied himself in the observation of diseases, 
and in the opening of bodies. For this task he had a real pas- 
sion. The melancholy spectacles which it displays, the dangers 
to which it is liable, neither repelled nor discouraged him. A 
puncture which he had received while dissecting, brought him 
almost to the point of death, and he is said to have escaped only 
through the assiduous care which Beasaidt lavished on him. 
He also, at a very early period, delivered in his own house lec- 
tures — not on medicine properly so caBed {for he did not think 
that so young a doctor could conscientiously do so), but on 
anatomy and physiology ; and Iris perspicuity and ardour at. 
tracted a crowd of hearers. Nothing more was wanting to him, 
but to be himself at the head of an hospital, where he could 
freely pursue the views which his growing experience suggested 
to him. The first masters of the an judged him worthy of one, 
and he thought himself en the point of attaining this object of 
his wishes, when a cause the most trifling in the world kept him 
back tor several years. The customs and dress of physicians 
were scarcely less antique than the system of government of the 
Faculty. If Moliere had made them lay aside the gown and 
the pointed cap, they had at least preserved die fuB-bottohwd 
wig, which no one else any hmger wore, and it was on entering 
into office that they had to muffle themselves in it It is a?* 
firmed that M. Corvisart and M. Halle were the first who gave 
the scandal of not assuming it, and that this levity, as It was 
catted, proved very hurtful to them. It is at least certain, that, 
on the occasion of which we speak, it was the cause of M. Oor- 
vtsart's disappointment, and that through the person from whom 
he had least reason to expect it. A celebrated lady, whose has. 
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band was the cause, at least the incidental cause, of the g 
innovations that have taken place in France since the establish- 
ment of the monarchy, had just founded an hospital, and M. 
Corvisart ardently wished to obtain the charge of it ; but he 
presented himself in bis natural hair, and this innovation she 
dared not take upon herself to countenance. At the first word 
she declared to him that her hospital should never have a phy- 
sician without a wig, and that it was for him to choose between 
that bead-dress and his exclusion. He preferred keeping his 

By a happy contrast, and when probably he bad not greater 
expectations, it was a monk who, on another occasion, did him 
more justice. On the death of Desbois de Rochefort, which 
happened in 1788, the superior of the ecclesiastics attached to 
the Hopital de la Charite', a man held in great estimation for 
his wisdom and his zeal in favour of the sick, and who had 
been daily witness of M. Corvisart's assiduous cares, employed 
his credit in getting him attached to that house, and succeeded 
in the endeavour. From this time, M. Corvisart, continuing 
the clinical instructions of his predecessor, saw all the young 
physicians attend his lectures. He excited admiration by pos- 
sessing in an eminent degree the talent of discovering from the 
first moment the nature of diseases, and of foreseeing their pro- 
gress and event His fellow-practitioners were not slow in do- 
ing him full justice, and be was already considered as one of the 
first masters in the capital, when, in 1795, Fourcroy procured 
a chair to be founded for him in the New School of Medicine. 
Two years after, in 1797, he was appointed to the professorship 
of medicine in the College of France, and there found himself 
in the capacity of teaching the art in a theoretical point of view, 
as he had hitherto shewn it practically. The same pupils who 
heard him in the one school explain the general principles, went 
to see in the other their happy application, and in all things 
found him correct, ardent, and obliging in the highest degree. 
In every thing, his pleasing eloquence, his lively temper, his sure 
and quick tact, excited the highest admiration. If any one had 
a feeling of repugnance to an art condemned to witness such 
melancholy scenes, he had only to hear M. Corvisart for some 
time to become an enthusiast in it 
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Already all Europe rung with his fame, when, in 1802, he 
was raised to the highest post in his profession, and. yet this 
elevation was not alone the result of his renown. Every one 
remembers that it was put to the proof, and that, on being 
called into consultation respecting an affection of the chest, 
which threatened the chief of the government, he first discovered 
its cause, and effected its removal. 

His success, however, had not inspired him with an implicit 
faith in medicine. It is even said that the mistakes which, not- 
withstanding his great sagacity, sometimes happened to him, 
gave him the greatest vexation, and made him, in those mo- 
ments of discouragement, speak ill of his art ; nor did he, like 
those works in which it was pretended to assign precise charac- 
ters, and a regular progress to each disease, and from which 
young persons might form of medicine an idea similar to that 
afforded by the physical sciences, properly so called, and still 
less those in which it is presented in a deceitful simplicity, under 
the idea of referring diseases and remedies to a small number of 
forms, — it was not thus that he viewed it. Organized beings 
have their certain laws, each of them conforms to the type of its 
species ; but the disorders which introduce themselves into their 
organization, are subject to endless combinations ; each day this 
may assume a different complication ; and it is from the' whole 
symptoms of each moment, taken together, that they are to be 
judged of, and combated. Nor did any one pay more attention 
to these sensible signs. The best physician, aecording to him, 
was he who bad succeeded in giving to bis senses the greatest 
delicacy. He did not attend solely to the pains felt by the pa- 
tient, to the variations of his pulse, or of bis respiration. A 
painter could not have better distinguished the shades of colour, 
nor • musician all the qualities of sounds. The slightest altera- 
tions of the complexion, of the colour of the eyes and lips, the 
different intonations of the voice, the smallest differences in the 
muscles of the face, fixed his attention. Even the variations 
of the breath and transpiration were carefully measured by him, 
and, in the judgment which he formed, nothing of all this was a 
matter of indifference. The innumerable openings of bodies 
which he had made, had enabled him to remark the correspon- 
dence of the slightest external appearances with the internal te- 
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■ions. He is said to hove distinguished, at the distance of several 
beds, the disease of u individual that had just come to the 
hospital ; and, with respect to the disorganizations of the heart, 
mad great vessels, is particular, be had attained u> a truly won- 
derful accuracy of divination. Hie de<risions were irrevocable, 
like those of destiny. Not only did he predict the fat* that 
awaited each patient, and the period at which the catastrophe 
was to happen, but be gave, beforehand, the measure of the 
swelling*, dilatations, and contractions of all the parts ; and die 
opening of the bodies scarcely ever refuted his announcements. 
The most experienced, it is said, were utterly astonished by 
them. ' ' 

His two principal works, the Treatise on the Diseases of the 
Heart *, and the Commentary on Auenbrugger, are celebrated 
testimonies of the manner and genius of M. Corvisart. In the 
first, the inflammations of the pericardium, the dropsies which 
fill its cavity, the thickening and attenuation of the walls either 
of the heart in general, or of each of its cavities, the hardening 
of its tissue, its ossification, its conversion into fat, the contrac- 
tion of its orifices, its tumours, its inflammations, and its rup- 
tures, are presented, together with their melancholy symptoms, 
and their fatal results, with an order and clearness that nothing 
in medicine can surpass. This book so occupied the minds of 
the young physicians who were eager for instruction, and their 
imagination was so powerfully struck by it, that, for some time, 
it is said, they saw nothing but diseases of the heart, as at other 
times they have seen every where gravel, bUe, asthenia, or in- 
flammations. The effect, which it would have on the sick would 
be still more cruel. His epigraph itself, Haret lateri lethaiit 
(trwtdo, tells bow disheartening the reading of it it ; but medical 
books are not made for those who are not physicians ; and it is 
well that those who are so, should know positively when nothing 
remains for them to do. This unhappy certainty prevents 
them at least from tormenting their patients with useless reme- 
dies. 

In the Commentary on Auenbrugger, it is the diseases of 

1 Essay on the Diseases and Organic Lesions of the Heart and Large 
Vessels, extracted from the Clinical Lectures of M. Corvisart, and published 
under his inspection by M. E. Horean, 1 roL 8vo. Paris, 1806, 2d edition. 
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tbe eheet, the fluids which fill tU cavity, the twMuca wirieh 
obstruct tbe bronchia, or the ceUaocs of the luags, that he 
teaches us to distinguish, by the different sounds which the waft* 
of that cavity emit when- struck. The form given to this work 
ought to be remarked at the proof of a noble generosity. In it 
M. CoiriBart sacrificed his fame, a kind of property of whieh 
men are lew disposed to be lavish than of any other, load* 
Hcate feeling of justice toward* an unknown mdimdua), and one 
who hod been long dead. He had already, from tbe suggestions 
of his own mind, made most of the experiments contained in this 
commentary, and had intended to collect them in a single work, 
when there fell into hi* bands a dissertation, published in 1789, 
by a physician of Vienna, translated in 1770 by a French phy- 
sician, and yet almost entirely forgotten, in whieh be round 
part of what he had observed. / could Have sacrificed Awn- 
brwgger'g name, says he, le my own vanity, but I did not 
choose to do go: it is hi* beautifiU and legitimate discovery that 
I wish to revive. 

These words of themselves describe a character. Nd one, in 
fact, was more free, more open, more unassuming ; nor could 
any person be less occupied with himself. Placed so near the 
man whose word was all-powerful, and at the time when so 
many prerogatives were brought back by tittle and little, which 
were of advantage only to those who were decorated with them, 
how easily could he have obtained for himself the restoration of' 
the ancient privileges conceded to first physicians, so lucrative, 
but so useless, it may even be said so hnrtfol, sometimes to the 
real progress of medicine. But he was sensible that at the 
height which tbe sciences had reached, the exclusive influence 
of one individual, were he the most skilful in his profession, 
could only restrain their flight, go fltr was he from wishing to 
gain any pre-eminence, that he did not take a higher rank j« 
his hospital than was due to him in point of seniority. On the 
other hand, contrary tp the example of those zealous persons 
who -think they smne so much the more when they are sur- 
rounded only by obscure individuals, he appointed to the dif- 
ferent situations in tbe medical house the physicians who en- 
joyed most reputation in the city. There were in the number 
some who had written -and spoken against him ; for even this 
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was not to bun a motive of hesitation. Thoie whose memory 
alone remained to be honoured, the Bichats and 'the Dessaults, 
obtained, at his solicitation, monuments, the only .mark which 
he wished to leave of the favour which be enjoyed. I forget 
he has given another, — in founding, at his own expense, in the 
Faculty, prises for the young persons who distinguish them- 
selves by good clinical observation 6- It has been remarked, 
that many men, on attaining distinction, have remembered the 
obstacles which poverty opposed to them in their early years, 
and, by a very natural feeling, have sought to render leas diffi- 
cult the progress of acme of their successors. M. Corvisart was 
led to this the more willingly, that, to his enthusiasm for his 
profession, he joined a true friendship for those who were pos- 
sessed of the same feeling. He was jealous of none of his fel- 
low practitioners, and always did them whatever services lay in 
his power. His greatest pleasure was to see himself surrounded 
by young physicians who exhibited talent, and it was not. with 
bis advice, and with his lectures alone, that he encouraged 
them ; he made them partake the enjoyments of his fortune, and 
the diversions which a secret inclination to melancholy appear 
to have rendered necessary to him. It is said, that, when be 
had performed the duties of his profession, if he did not give 
himself up to the amusements of gay and enlivening society, he 
fell into depression of spirits, and painful melancholy ; that in 
him die active and busy physician of the morning, became in 
the evening a man of pleasure, who would not permit either bis 
art or his patients to be spoken of,— a disposition unfortunately 
too common among men of ardent genius, and which greatly 
diminished the services which M. Corvisart might have rendered 
to science. Without hurting his zeal for teaching, which iden- 
tified itself with his passion for his art, it made him a rather ne- 
gligent academician, and an unproductive author. After ha- 
ving keenly desired to be admitted among us, he scarcely ever 
assisted at our meetings. His treatise on the diseases of the 
heart, although his own in the ideas and in all that forms the 
essence of a work, did not come from his pen, but was drawn 
up by one of bis pupils, M. Horeau ; and if it may be regret- 
ted that any one should require such diversions, he was a fbrtu- 
s 
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note man, who, amid all his amusements, was capable of leaving 
such a monument 

It is asked, and the question naturally suggests itself with 
respect to many others, if, on the frequent occasions when pro- 
fessional duty brought him near a man whose power was unli- 
mited ", be had not some opportunities of giving him advice that 
might have been useful to himself, and have perhaps spared 
some of the blood of Europe ? It is certain that he did not al- 
low himself to. sink so much as many personages who appeared 
externally in a higher position, and that whenever, for example, 
the master shewed a disposition to banter htm on his profession, 
a smart reply quickly checked the attempt ; but it is also cer- 
tain, that he never conversed about any thing of general interest. 
On matters of indifference, every familiarity was allowed him ; 
but a cold look, or a harsh word, stopped him the moment he 
tried to break this circle. He himself related, that, at the pe- 
riod of a birth, which, coming especially from such a marriage, 
seemed calculated to satisfy the most ambitious hopes, he per- 
mitted himself to ask if any thing more could be desired. Tou- 
jour* Cliampenoia Docteur ! was the only reply he received, and 
the' speaker turned his back. 

M- Corvisart had applied on himself his inexorable talent of 
foresight, and had obtained from it but a very melancholy 
augury. His conformation, and the instance of his father, had 
given him a presentiment of the apoplexy which threatened 
him, and which did not fail to come on nearly at the time that 
he had foretold it. This cruel disease at first only affected his 
motions ; his judgment remained sound, and the first use which 
he made of it was to renounce all exercise of his art, and give 
himself up entirely to repose. But this precaution delayed only 
for a very short time an attack which proved fatal. He died 
on the 18th September 1881, leaving no family. 

His place in the Academy of Sciences has- been filled up by 
M. Mageudie, and his chair in the College of France had for 
several years been occupied by M. Halle*. 

* Bonaparte. 
OCTOBEB— DECEMBEB 1829. B 
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Notice regarding the Salt Lake Inder, m Asiatic Bmmm. Com- 
municated by Lieutenant J. E. Alkxanobr, Ufth Lancers, 
K. L. S. M. R. A. S. Coma. Mem. S. A. E., &a 

L HE country and desert of the Kirgujs, in which w the Lake 
Inder, is very imperfectly known, owing to the great danger at- 
tending travelling hi that region, from the Noraade tribes of 
Kirguis and Tartan, who move about like the, Arabs, plunder- 
ing caravans and travellers. A German botanist ef the name 
of John C. G. Herrmann, who, some year* ago, left St Peters- 
burgh for the south of Russia, and has never, mm been heard 
of, once visited this lake : from some memoranda of his *, and 
other sources, I have been able to collect what 'follow*. 

On descending the River Ural, formerly known by the name 
of the Jaik, and in the direction of the Military Cordon, there 
is situated the advanced post called Goraki or Indera.Koigor, 
about 800 versts distant from the town Uralsk, capital of the 
Ural Cossacks. The Gorski post is singularly situated on the 
right bank of the river, and faces the Lake Inder, which con- 
tains such an abundant supply of salt of the first quality, that 
it would suffice for the consumption of all the Rusmu, if the 
difficulties attending the carriage of it were not almost insur- 
mountable ; and this is the reason why the preference is given 
to the salt of the Lake Geldon or Elton, where those djiwakies 
do not exist, though the salt of this lake is very inferior to that 
of Lake Inder. ' , 

This great magazine of salt is situated at about 86 versa in 
the Kirguis desert, in iat. 48° Stf, and long.. 69°. It is elevated, 
above the level of the River Ural, and the shores are suiroundcd 
by low hills of sandstone, on which there is scanty .vegetation, and 
a few shrubs. The lake, which lies as in a basin among the halls, 
is twenty versts in length, and nine broadband is ail ova* in appear- 
ance. The bottom is an immense stratum. of. salt, covered to an 
inconsiderable depth with water. The saline, stratum has several 
orifices in it : down one of these (sixteen inches in circumference), 

" Mv friend Mr Preatott of St Petersburgh, well known to the hot finical 
world, purchased some time ago the Herbarium and MSS. of Hermann. 
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a plum line was lowered, and no bottom was found, with 180 
feet' of cord.- The Waler impregnated wkh salt* which rests on 
the oolid stratum, is so shallow that one. can traverse the lake in 
everydiration, either on foot or horseback. At the end of summer 
the Water is «11 dried up, and the lake is covered with salt as 
white as snow recently fallen, and. of great purity. 

Those who fere on the north side of the Cordon, use the salt 
of this lake, bat those who are more to the eastward, use the 
salt of tha lake in the Russian territory, being afraid to ven- 
ture into the desert to supply themselves with the superior Bait 
of Iitder. The lake has several salt springs in it, and to the 
distance of ten or twelve versts round it, the water is so impreg* 
nated with salt, that neither man nor beast is able, to swallow it; 

The plants and iasects that are found here are also peculiar 
to the piece ; bet I have not been able to collect much informa- 
tion regarding them, for it seems to be impossible to spend that 
time in- the vicinity of the lake, which is requisite for a thorough 
HtveBtigatien of it. The disposition of the Kirguis is so hostile, 
and thob hordes are so numerous, that; notwithstanding Her* 
mann was accompanied wkh.a numerous escort, and: field pieces 
ifcrwas impossible to make the tour -.of the lake. Indeed, 290A 
Karguis -kebabs or tents were pitched on the banks, of the 
River Kara Kiel,: which runs parallel with . the lake, . at a few 
vents d%tance : these they could not pass, and consequently on- 
ly saw the centre, of the lake, .the salt of which, from the ex> 
atnmatioirof specimens, was crystallized in cubes/ ■■.■ - • . , 
■ ' From Mr Prescott, 1 learn that the vegetation of the lakn 
bears'a strong refiembluoce to that of the Caspian Sea,; and of 
aW-tmll and «andft/ eteppes around) it' The low bushes are pon* 
cinaltyiof the in-ibes of Pafygoutit and SaUotetp, oumerous 
rpacitt of Saiaolaj StMiettriiicK ■ ValUgenum. Palasiu, Tamarim 
and jkmphaxu. There arc, however,, some, as I said before, 
pMulnr to the place i such as Lermtia vetkaria, MobtceMa tu- 
bervm, and Megacarpcealacineaia,.^ curious in their structure, 
For the short period during which it was possible -to. visit the lake, 
the most interesting herbaceous plants observed Hv ere- v numerous 
Crucifera, Ranunculi, Alia, Amaryllis tatarka, Astragali, 
Carex physodes, and a new genus, near* Frittillaria, called Bfti- 
■nopetahim by Dr Fischer, from its curious spur-like appendage 
b 2 
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to the upper sepal. There can be little doubt, if ci 
would admit of a thorough investigation of the shorn of the lake 
at any future period, that great botanical treasures might be ex- 
pected. ' 

An officer in the Russian neriice told me that he was at the 
lake in the month of May, and saw large herds of antelopes 
on the sand hills, likewise quantities of. snipes near the salt 
pools ; and swans, cranes, ducks, and flamingos, which seemed 
to resort to the lake to drink the water. He also said that be 
had a servant who was bitten there by the minute worm of the 
marshes, called the Siberian Plague, which can be no other than 
the Fttria inferniUU, of the existence of which some naturalists 
doubt Ivan, the servant, had been out all day, and. in the 
evening, when he returned to the tents, his master observed 
that there was a red spot on his cheek, and that it was slightly 
swelled. His master knew what had happened, and told him, 
that, if he did not take care, he would be dead in three days ; 
and -that the only remedy was to perforate the skin of the cheek 
diagonally, and in different directions, with an awl, and to rub 
snuff into the wounds. Now, Ivan was a Kirzack, or Russian 
of the old faith, who cross themselves in a different manner from 
the others — have a number of superstitious rites and ceremonies 
— have no priests, the laity officiating by turns, and each man 
carries with him his own plate, knife and spoon, as they will 
not eat out of the vessel of another. Among other things, they 
will not touch snuff, consequently Ivan made up his mind to 
die ; and next morning his head was swelled to an immense size. 
But his master did not wish to lose him, so, pretending to pre- 
pare some herbs for him, he got an awl, and pierced his ehcek 
in a slanting direction. -under the skin, and rubbed in snuff, 
and repeated the operation ; and though the servant was in a 
high fever for two days, yet at last the swelling and fever sub- 
sided together, and he recovered. Children frequently die from 
the bite of this worm, which, in Siberia, is greatly dreaded. 

ST PETEESHUKaH, 

30*Juku 183ft. 
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Ohthe Dt&doeryofd nete 'ipecks'df Pterodactyle, and of Fossil 
-Ink and Pens, in' the Lias at Lyme Regit ; also of Copr&lites 
or Fossil Fcecee in the Lias at Lyme Regis, and fVtstbury- 
onSevem, and elsewhere, in Jbrmattons of all ages, from 
the Carboniferous Limestone to the Diluvium. By the Rev. 
W. Bockland, D.D. F.R.S. P.L.S. F.6.S. and Pro- 
fessor of Geology and Mineralogy in the University of. Ox- 
ford. 

jN the course of the last session of the Geological -Society of 
London, several papers on the. above subjects were communi- 
cated by Professor Buckland, the substance of which is collected 
in the following notice ; the papers themselves being in course 
of publication in the Transactions of the Society. 

I. Pterodactyl*. — This specimen of pterodactyle was dis- 
covered in December last, by Miss Mary Anning, and belongs 
to a new species of that extinct genus, hitherto recognised only 
in the lithographic Jura-limestone of Sollenhofen, which the 
author considers as nearly coeval with the English chalk. The 
bead is wanting, but the rest of the skeleton, though dislocated, 
is nearly entire ; and the length of the claws so much exceeds 
that of the claws of the Pterodactyl us longirostris and brevi- 
rostris (of which die only two known specimens are minutely 
described by Cuvier), as to shew that it belongs to another spe- 
cies, for which the name of Pterodactylus macronyx is pro- 
posed ; it is about the size of a common crow, and a drawing 
of this fossil by Mr Clift accompanies the paper. The author 
had for some time past conjectured, that certain small bones 
found in the lias at Lyme Hegis, and referred to birds, belong 
rather to the genus Pterodactyle. This conjecture is now veri- 
fied. It was also suggested to him, in 1823, by Mr J. S. Mil- 
ler of Bristol, that the bones in the Stonesfield-slate, which have 
been usually considered as derived from birds, ought to be at- 
tributed to this extraordinary family of flying reptiles: Dr 
Buckland is now inclined to adopt this opinion, and is disposed 
to think still further, that the coleopterous insects, whose elytra 
occur in the Stonesfield-slate, may have formed the food of the 
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22 Professor Buckland on Pteradactyhu Macronyx, 
insectivorous pterodactyles. He aonceives also, that many of 
the bones from Tilgatc Forest, hitherto referred to birds, may 
belong to 'this extinct fatbHy of anomalous reptile*', and, from 
their presence in iheeeV various localities, he infers that the genus 
ptemdactyle existed throughout the entire period of the de- 
posjlioniof the great Jura-limestone formation, fVora the -lias to 
the chalk inclusive,' expressing doubts as* to the occurrence of 
any remains of birds, before the commencement of- the tertiary 
strata. 

II. Fossil Ink and Pens. — An indurated black animal sub- 
stsnee, tike that in the ink-bag of the cuttle-hsh,'roccuradh r th4 
Has at Lyme Regis ; and a drawing made with this fossil pig, 
ment, four years ago, was pronounced by an eminent artist to 
have been tinted with sepia. It is nearly of the colour, and 
consistence of jet, and very fragile, with a bright splintery frac- 
ture; its powder is brown, like that of a painter's sepia;' it 'oc- 
curs in single masses, nearly of the shape and size of a small 
gall-bladder, broadest at the base, and gradually contracted to- 
wards the neck. These ink-bags are attached to the remains of 
two ' unknown molluscs ; one apparently an orthoceratite, the 
other a loligo. 

1. In the first of these the ink-bag is surrounded by a thin 
envelope of brilliant nacre, which fortned'the Hning of a shell, 
having the external shape and wavy surface of an orthoceratite. 
In the most perfect specimen the author possesses, the upper 
chamber is nearly five inches deep, and two inches in diameter ; 
within it was lodged the ink-bag and other soft parts of the anit 
mal*& body ; the bottom of the cavity terminates in a series of 
circular transverse plates, like the chambered alveolus of a be- 
lemnitc, packed dose on each other like a pile of watch-glasses. 
The uppermost of these plates is in immediate contact with the 
base of the ink-bag, the rest diminish rapidly in siae, and nearly 
in the same proportion in which the plates' diminish hi the be- 
lemnite ; beyond the lowest of them, no 'elongation of the 'shell, 
nor traces of any sheath, have yet been found; the external 
shell, in most specimens, has entirely perished, but its nacre is 
always preserved, and is usually compressed to a thin flat sack 
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Kunounding tb* ink-brrg ; tbe author proposes to designate this 
fowl by tbe name of OrthccciasJ*lem M tc ei di«a. 

«. In tiro newly diacovered Loligo from, the liaa, the ink-bags 
are in contact with the homy remains of a pen somewhat like 
that of the Loligo vulgaris, but having a thin plate of cellular 
spongy crufcoeate of lime immediately beneath, and adhering to 
.the horny plate of the pen ;■ for this species, the author proposes' 
the name of Loligo antique. 

III. Coprditts or Foasil Fcpces. — Dr Buckumd has ascer- 
tained from an extenavves series of specimens, that the fossils 
locally called Benoar stones, which abound at Lyme Regis, in 
tbe same beds of lias with the bones of ichthyosaurus, are tbe 
faxes of this animal. In size and form they resemble elongated 
pebbles or. potatoes, varying generally from two to four inches 
in length, and from one to two inches in diameter ; some few 
are larger, others smaller. Their colour is dark grey, their 
substance like indurated clay, and of a compact earthy texture, 
and Dr Protft h(H ascertained, that their chemical analysis ap- 
proaches, to that of Album graecum. Bones and scales of fishes 
occur abundantly in these ffecal bodies ; the scales are referable 
to the Dapedium poUtum, and other fishes that occur in the lias ; 
the bones are those of fishes, and abo of small ichthyosauri. 
The interior of these coprolites is arranged in a spiral fold, 
uofled round a central axis ; their exterior also bears impressions 
apparently received from the action of the intestines of the 
living animals, In many of the entire skeletons of ichthyosauri 
found in the lias, compressed coprolites are seen within the ribs 
and near the pelvis ; these must have been included within the 
animal's body at the moment of its death. Dr Auckland has 
ascertained further, that the circular bodies, resembling the 
bc#y rings of the suckers of cuttle fish, occur in the coprolites 
mixed with the scales and bones above mentioned. All these 
bodies appear to have passed undigested through the intestines 
of the ichthyosauri ; and D* Prout has also found that the black 
varieties of coprolite owe their colour to matter of the same na- 
ture, with the fossil ink in the lias; hence it follows, that the 
ichthyosauri fed upon the septse of. these ancient seas as well as 
on fishes, and on the young of their ownepecies. The author 
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km also ascertained, by the assistance of Mr Miller and Or 
Front, that the small round block bodies, having a policed 
surface, sod resembling pebbles of jet, which occur mixed with 
bones in the lowest strata of the lias on the banks of the Severn,' 
near .Bristol, ace varieties of coprolite: they appear to be co- 
extensive with this bone-bed, and occur at many and very dis- 
tant localities. He has also received from Mr Miller similar small 
black faecal bails from a calcareous bed, nearly at the bottom of . 
the carboniferous limestone at Bristol. This bed abounds with 
teeth of sharks, and with bones, teeth, and spines of other fishes ; 
and the cbprolites in it may have been derived from small rep- 
tiles, or from fishes; and, in the case of the lias bone-bed, from 
the molluscous inhabitants of fossil nautili, ammonites and be* . 
lemnites. In a collection at Lyme. Regis, there is a fossil-fish 
from the lias, which has an khthyo-coprus within its body; and, 
in Mr Mantel's collection of fishes, from the chalk near Lewis, 
there are two specimens of the Athia Lewesienais, each contain. 
ing a cuprolite within its scales and ribs : to these the author 
proposes to assign the name of Amia-coprus. He also pro- 
poses to designate the so-called besoars, which are derived from * 
the ichthyosauri, by the name of Ichthyosauro-coprus ; and the 
Album greecum of the fossil hyaenas by the name of. Hyaena- 
coprus. Dr Buckland has also recently ascertained the exist- 
ence of coprolites in the Oxford oolite near Weymouth, and in 
the Kimmeridge clay near Oxford. About four years ago he 
found, in Mr MantelTs collection of bones of various reptiles 
from the Hasting'* sandstone of Tilgate Forest, balls of faecal 
matter, differing in shape from those of the ichthyosaurus. To 
some of these reptiles he refers the coprolites in question ; and 
oonjectures that Sauro-copri will be found, wherever the remains 
of'saurians are abundant. Dr Buckland has also coprolites 
found by Mr Richardson, in the green sand of Wiltshire, and 
by Miss Anning in green sand near Lyme. 

As soon as Dr Buckland had established, by a series of speci- 
mens, that the balls of ichthyosauro-coprus were composed of a 
lamina of earthy phosphate of lime, wrapped spirally round it- 
self, it occurred to him that this structure is so similar to that 
of the supposed fir-cones or iuli in the chalk and chalk-marl, that 
he immediately conjectured these so long misnamed iuli, to be 
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also of faecal origin. On examination, he found many of thetrl 
to contain Scales of fishes, and to bear on their surface impres. 
mods derived from the intestines in which they were formed ; 
aad Dr Prout'fi analysis proves their composition to be the same 
as that of other coprolit.es. The spiral intestines of the mo- 
dern ihark, ray, and dog-Ash, afford an analogy that may ex- 
plain the origin of their spiral structure, as well as that of the 
.spixal structure of many coprolites at Lime Regis; and the 
teeth and palates of sharks, and other cartilaginous fishes, that 
abound in die same chalk-marl with them, render it probable 
that use supposed iule have been derived from some of these 
animals. Until this point can be fully established, it is pro- 
posed to designate them by the name of Iuloideo-coprus. 
There are several fine specimens of tbis Iuloideo-coprus from 
the quarries of Maestricht, in the collection of Colonel Houlton 
of Farley Castle, near Bath. Dr Buck land has also discovered 
a coprotite among fossils he possesses from the London clay ; 
and has found two other varieties of. the same substance in a 
collection lately made at Aix, in Provence, by Mr Murchison 
and Mr Lyell. One of these coprolites is in the shale of the 
fresh, water coal formation at Fuveau; the other in theinaecti- 
ferous marl-bed above the gypsum at Aix. Dr Buckland con- 
dudes that he has established, generally, the curious fact, that, 
in formations of all ages, from the carboniferous limestone to 
the diluvium, the faeces of terrestrial and aquatic carnivorous 
animals have been preserved. The examples he produces from 
the carboniferous limestone, the lias, the Hastings sandstone, 
the green sand, the chalk-marl and chalk. The Maestricht 
rock, the London clay, the fresh-water deposites at Aix, and 
the diluvium in caverns, are taken respectively from the several 
great periods into which geological formations are divided. 
They are important, as shewing a continued tranquil condition 
of die earth's surface to have prevailed for some' time, where- 
ever they occur abundantly. 

A letter from Dr Prout to Professor Buckland, was read on 
the 3d of April 1829, stating that he has made an analysis of 
the coprolites from Lyme Regis, and WeBtburn-on-Sevem, and 
found the composition of all of them to be very similar, viz. 
phosphate of lime, and carbonate of lime, together with minute 
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variable proportions of iron, sulphur, and carbonaceous matter. 
The relative pKipomoon of the principal ingredients, appear 
to differ somewhat in different specimens, and even in different 
pacts of tne;same«p«amen; hence no formal analysis has been 
attempted : but the phosphate of lime may, perhaps, be esti- 
mated to constitute from about one-half to three-fonrths of the 
-whole mass. 

DrFroateoMeivea this composition to prove that the basis ■ 
of these coprohtes is bone ; and that Professor Budtland's opi- 
nion, that they are of.- fecal origin, or of the nature of Album 
graecuffly offers a very satisfactory explanation of their occur- 
rence, and. accounts at onoa for their chemical composition, their 
external form, and their mechanical structure. Br Prout has 
aho. examined ail the moat important specimens of eoproske 
that are mentioned in Dr Buck land's papers, and concurs with 
him ui believing them to be all derived from digested bones. 

: The. Gtnnd, or dung of sea-birds, on the coast of Peru, and 
ailande adjacent, affords an-snalogous example of the preserva- 
tion of: recent fasces, in beds and masses, which are stated to be 
sometimes fifty or sixty feet its thickness. This Guano, how, 
cw, differs cbemieaily. front-any fossil coprolites that have been 
cKomhied by Dr Prout, and contains much urinary matter. 

;DrBacklaiu [proposes to add. this Guano to his series of co~ 
prothe* by. the name of Onmncvooprua, 



Qti the Chemkal Constitution and Temperature nfSpring8> in 
i f^srence to the Sock Formation* 4n their Vicinity. By 
< ;Dr and Prof. Gcrtavus Bischotf *. 

THE facte stated in our work quoted below, shew an evident 
connexion between the volcanic ridge of the Westenvald, Tau- 
rtifs, Stc.-, and the numerous springs found there. Our mineral 
waters at Geilnan, Fachingen, and Setters, as well as several 
others in these mountains, experimented on by different che- 
mists-,' are remarkably distinguished by their containing dif- 
ferent-salts of soda, such as the carbonate, sulphate, and mii- 
* Dr Guatnvus Bischotf, uber die Vulluuiisuhen Mineral qitellen Dtratsoli. 
land* iiml Frank reiulis, 1 vnL 8vo. Bonn. 1826. 
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niat*v- Wha|,.it,upre;JMtura*tha» to inquire, Are these salta of 
sodsmhto /w»d « *«**!: »P*™B»» ^ h ^ ^ m otl t er ^cauic 
ridgae,i' l ., t BecaeUus baj.,akesdy .preceded us in the exposition 
^WMW6r»g.frf.tti*a*iWt*itffl. . 

! Tbi3,ew^y#i4«l%e)nUts*y&*, that, as the atmospheric wa- 
ter, whi*fe^^|iur«i|«(> ttw earth, reissues charged with the 
carfaonate, sulphate, and muriate of soda, these, salts must be 
* MDwetMl and «ommo#., product of volcanic activity, .But 
who, he continues, if he considers the immense volcanic pusses 
whieh surround Cari shad, from, EngelhauB to Scblackeawerth, 
W.iti hesitate W apply rflfe opnsJusion to the springs of Carisbad ? 
He then shews the great similarity between a great part pf the 
■ertb of flebetois* and. pa r Weida ri y where the .mineral waters 
*#e moat abandon (, and the- pnovjnoss, of Au vergne and Vivarais, 
sBvFraaavv . Be, says, that/even bare, between, the Java-streams, 
which have flowed from ihe estingiiiehod volcanoes surrounding 
the Puy 4eD«sP4- jn.iAu^rgne, in all directions, into the 
plainsiof IVwagaefii a greater*); Jefs number pf warm springs 
issue, wliich ere rigb in the carbonate, sulphate, and muriate of 
soda, and even deposiu carbonate of lime. Berselius mentions 
serensl o£.these springs, which bear great resemblance to Carls, 
bad, aad observes, that wbanwer we recede from the .volcanic 
district, ,nA spring of, : tJjtf gec,wli«r composidop, is tq be met 
with; but , they reappear whan we. reach CaateJ, which is also 
volcanic t and that, finally, the alkaline natron springs appear 
in Vivarais (department of Ardecbe). This chemist, in conclu-, 
^,, remaps, that he is far from ma i n ta in i n g, that all natron 
springs, .saturated wijh carbonic o4d, with or without a propor. 
tioaofiroo, must necessarily., hare the same origin : to be jus. 
u^edia maintaining such, a. position, researches would be r&, 
Wftred, which have, wot .yet .beep made,, and; which could be 
effected by no single naturalist.. . I agree with Berzehus in 
(hjjpjkJBg, that a more exact investigation of the environs of 
such springs, will render more apparent to us their connexion 
with ancient volcanic appearances ; and I have endeavoured to 
• Researches on the, Mvtenu Waters of C a r JsUd^ Toplitz.snd KonjgB. 
wart. La Boberain, by J. Bcrzeliua. From the Transactions of the Iloyal 
Academy of Sciences of Sweden for ,162) ; translated by Gustavus Rust, 
with some il lustrations by Gilbert, in his Aniuleri dcr Vliysik, vol. Usiv. 
p. 113, and 276. 
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prosecute the inquiry/ as far la was possible, from the present 
stale of our knowledge oPohe geognostieal relatione 'of these 
countries, with the chemical constitution of whose springs -Ve 
are acquainted. What has already been done in these districts 
permits of an extent being given to these researches, which 
could scarcely have been expected, and -yet many observations 
may easily have escaped me. But I flatter myself, that what 
follows will answer the above question in the affirmative in a 
general way. 

As this is the most proper place, X will first shortly treat of 
those inquiries and considerations of other naturalists, which 
have any relation to the subject 

The older naturalists almost unanimously attributed the heat 
of warm springs to subterranean fire, or, at least, to the same 
causes which produce this fire. On the erroneous view, that 
they all contained sulphuretted hydrogen gas *, was founded the 
supposition, that the water of these springs previously flowed 
over beds of iron pyrites, and, by their action on them, ob- 
tained both their sulphuretted hydrogen gas and their elevated 
temperature. ■' 

Becherf assumed, in reference to Carlsbad, that water, hold- 
ing common salt in solution, flowed over a burning bed of py- 
rites, the sulphuric acid of -which changed the muriate into 
the sulphate of soda. Berzelius has demonstrated J the untena- 
ble nature of this assumption, which does not once refer to the 
origin of the carbonate of soda. 

KlaprothJ, who at once saw the difficulties of Berber's hypo- 
thesis, believed, that the Carlsbad waters were heated by a large 
bed of coal, set on fire by iron pyrites; and that iron pyrites, 
coal, limestone, and salt-springs, were the raw materials out of 
which nature elaborated these hot mineral waters. But Leopold 
von Buch ||, on geognostieal, and Berzelius aj[, on chemical 
grounds, have respectively shewn the untenableness of ibis pro- 
position. 

The latter observes, that however easy it is to be convinced 

■ Parro t, Gnradrias der Vhytak der Erfe und Geologle. [ Riga and Leipzig, 

iai«, p. sis. 
f New Treatises on Karlsbad, by David Becher, 2d edit. 1789. p. So. 
£ Swedish Academy for 1822, p. ITS. § His Beitrage, vol. L 346. 

|| BergmaUDische'a Journal for the year ITS!, p. 383, especially p. 413. 
•J Swedish Academy, p. 177- 
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that these explanations an insufficient, yet it a difficult to sub- 
stitute a more probable one in their place. We know, says Ber- 
zeliua, that near many active volcanoes hot springs pour forth im- 
mense quantities of water. We may. conclude, from their tempe- 
rature, that their channels pass near the centre of volcanic action, 
from which they acquire their heat. Their water, besides, hold* 
in solution many ingredients which are ' foreign to that of or- 
dinary springe ; for, instance, the above mentioned salts of soda, 
and a much greater quantity of silica than is found in ordinary 
springs. The hot springs of Iceland are ■ a well known ex- 
ample of this. The circumstance of these waters, in some places, 
containing sulphuretted alkali, he views, as shewing, that, on 
the spot where the water dissolved this salt, the operation of 
the volcano had not extended far enough, to oxidise all the 
oxidizable substances, or had withdrawn itself, before its action 
was completed. He now makes use of extinguished volcanoes, 
in which the crater has been closed by congealed lava, filled 
with ashes, sand, and rubbish, and the glowing focus has gra- 
dually cooled. But there is found, as he correctly remarks, 
not the smallest loss of temperature by radiation, but the 
warmth can only escape through the mass of the surrounding 
rocks, and as these are known to be the worst conductors of 
heat, thousands of years might be required ere they reached the 
mean '. temperature of the earth. But the springs existing near 
a volcano continue, after its extinction, to flow through their 
former canals only eo long as the water existing is supplied from 
the atmosphere, and must issue forth to the surface as formerly, 
warm and saliferous, as long as they meet in their course with 
salts to dissolve, and as long as the places through which they 
flow are heated by the proximity of the still warm focus of the 
extinguished volcano, &c. &c. 

Against this view of Berzelius, Von Hoff* observes, that we 
can by no means attribute such a small conducting power to- 
the materials of which the interior of the earth, or earths crust,, 
consist, as that for thousands of years they should preserve such 
a temperature as that must be which can produce the phenome- 
na we observe in such springs when they come under our ob- 
servation at the surface ; for, from the mean density of the 
* Geognoatical Observations on Carlsbad, 1825, p. 33. 
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earth, by calculation, we-may sappose its interior W consist of 
materials of the densest knit), which- tn*e the b#K conductors of 
heat. But were this net the case, Vdn Hoff continues, yet 
the continued exit of bo considerable a quantity of heatv m 
that which the springs of Carlsbad **h*rgt! frort-l be -earth, 
must produce a considerable cooling in fit interior', if the 
Warmth was not continually generated. Bat' since 1 we have 
known these springs there- has not been the smallest gradual di- 
minution 6f temperature, or any of the other effects, sor) ebMse>- 
quently, of the activity of the process • on the oontrary, their 
force during the last century, since which -their phenomena ha¥e 
been more accurately observed, and viewed by more experienced 
naturalists than formerly, has continued undiminished, ond'fri 
this period several new and permanent hot springs have brtrst 
forth, without those already existing having ceased yielding water 
of the same quality as before. 

That these objections are weighty cannot be denied ; but as 
throughout nature, when we attempt to estimate things on the 
large scale, for which a sure criterion is wanting, false conclu- 
sions may easily be made; while, on the contrary, quantities 
found by incomplete experiments may more certainly guide us, 
I instituted the following' experiments. 

" I brought basalt in a wind furnace, to the strongest white 
heat, till it began to melt, and then suddenly plunged it into a 
measured quantity of water, of a known temperature, Contained 
in a cylindrical vessel, constructed of cast brass, on which was 
fitted an air-tight cover of the same metal. Immediately after 
the immersion of the glowing basalt In the water, the cover was 
applied, in order to prevent the escape of steam, and by that means 
of heat. On a thermometer, inserted in an opening of the 
cover, the bulb of which reached the water, 1 observed the in- 
crease of temperature as long as the hissing noise of the glow- 
ing and gradually cooling Itasalt was heard. The following 
are the results :— '■'•.■•• 

1. A piece of basalt, 9 oz. weight, heated to a bright red, 
was plunged in 98.75 oz. of water, of IT.t R. The tempera. 
ture of the water increased to 31°.2 H. 

2. A second piece of basalt, 9 oz. weight, was heated tilt 
some melted portions dropt off, and immediately put in 112 oz. 
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a£ water, of 26. "6 A., by which, the tempemturt was i 
S7-°5 K. When subsequently weighed ft w#s *oly ? oa. / 

3. A third piece of basalt of 14.5 ez. weighty was* not boated 
so strongly as the preceding, although it was melted in different 
points, and was placed in 112.5 oz. of water, at 29° R., which 
was raised to 48° U. The basalt afterwards weighed 13.6 oz. 

4. A fourth piece, of 22 oz., was heated very strongly, but 
without beginning to melt It raised the temperature of 112.5 oz. 
of water at S7.°5 K. to 62.°8, and. then weighed 21 oz.* 

In order to compare the results of these experiments with one 
another, we will reduce the weight of the basalt employed to 
16 oz., or 1 civil pound, from which we gather, that, in the 
same quantity of water the elevation of temperature bore an 
exact relation to the mass of the glowing basalt. We will set 
aside the first experiment, as, in it a smaller quantity of water 
was used. We then find 16 oz. of basalt raised the t 
ture of 112.6 oz. of water,— 

From the second experiment, half melted, . . 34.*3 11, ' 

third n little leas melted, . 23.°S1 

fourth white heat, without melting, I8.°6T 

These results shew a conformity which we should not hare 
expected; for the degrees of temperature diminish just as the 
heat in each succeeding experiment was supposed to be less. 
If we admit the first experiment, which produced the greatest 
increase of temperature, we may assume, that 1 lb. of half melt- 
ed basalt can raise the temperature of 7 lb. of water 34° R.; 
consequently, 2 lb. would raise the same quantity 4&° R. IT 
we now take the mean temperature of the atmospheric water 
which supplies the hot springs of Carlsbad, at + 11° R., we 
then find that 2 lb. of half-melted basalt can raise T lb. of ws>- 
ter from 11° R. to 59° R-, which is the temperature of the 

" In these experiments the increase of temperature of the water mult 
certainly be regarded as too little, from the inevitable loss of heat out of the 
vessel, partly by conduction, partly by radiation, and this loss must, of course, 
have been greater the higher the temperature of the water. This may partly 
have caused the leas elevation Of temperature In the second and third experi- 
ments, as the water waa already heated by the preceding one. Any way, 
however, this loss of warmth was small, for I afterwards observed, that !«' 
elapsed before the thermometer fell 1' B-, and, in a much shorter time, the 
basalt had given off its heat to the water. 
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Sprudel fountain at Carlsbad, as determined half a century ago 
. by Becher, and more lately by Bersefius. - • • 

Now, the quantity of water which issues froin the whole of 
the openings of the Sprudel is 4637$ eimers in an hour, which 
gives 469603.86 Vienna pounds * ; consequently,' 

In 24 hours, .... 11,268003.111). 

SfiSdays. .... 411^,863716 

8 centuries, . - - t,OS64S6,863000 

7000 years, . - - 28,789976,082000 

For that is necessary, 

In 24 hours, .... 3,219454,91b. 

366 days, - - - 1175,101063 

5 centuries, - - - 5875BO,5323B5 

70OO years, - ■ . 8,285707,462000 

of half-melted basalt to raise the water discharged by the whole 

Sprudel from 11° to 69° R. If we take the specific gravity of 

basalt at 2.9 and 1 Vienna pound = 0.0177 Vienna cubic feet : 

then would the mass of -half-melted basalt required to heat 

that quantity of water for 7000 years, occupy a space of 

82257y-°oo . 0.0177 = 6090,517996 Vienna cubit feet. 

In order to form a rough idea of this mass, we will compare 
it with the cubic contents of the highest mountain in the Bohe- 
mian Mittelgeberge, the Donnerberg, at Milleschau. From a 
calculation given below, the cubic contents of this mountain, 
consisting entirely of clinkstone, is= 16,354,166,666 cubic feet. 
The above mass of basalt, which, from the hypothesis, would 
be necessary for the heating of the whole Sprudel Fountain at 
Carlsbad, since the days of Adam, according to the sacred 
writings, would scarcely be the third part of this mountain. ' 

But this calculation presumes that the basaltic mass of the 
surrounding mountains, on the extinction of volcanic activity, 
was as strongly heated as the basalt itself, or that it derived no 
warmth from within for 7000 years, which cannot be admitted. 
We have also founded our calculation on the supposition, that 
* Compare Gilbert's Annals, v. lxxiv. p. 198. I have omitted the spe- 
cific gravity of the Carlsbad water, as we have only to do with approsima- 
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the temperature of the Carlsbad water was formerly no higher 
than at present *. On the other handj thf atmospheric wtter 
imbibed by the earth may be heated at great depths* by a. high 
temperature existing there, so that it may reach the glowing 
masses much warmer than 11° R., which we have assumed 
But we cannot comprehend in' our estimate all. then possible 
cases; it is sufficient that we have got an approximation. We 
may easily, at pleasure) increase or diminish the results, and, in* 
quire whether we are at liberty to -assume the existence of such 
masses of basalt, or other rocks, in a half-melted, state, or even 
at a while heat, in the interior of the earth P This much can- 
not be doubted, that, when we keep in view the immense masses 
of volcanic mountains which we find on the surface of the earth, 
and which we must admit have at one time been melted iA. its 
interior, from which they were projected, that even much, larger 
masses of volcanic rocks may now exist in the interior of the Bo- 
hemian Mittelgebirge, and other volcanic ridges, in a melted, or, 
at least, in a glowing condition ? And, if even a port of their 
warmth should be abstracted from such glowing masses by the' 
surrounding mountains, nothing prevents us supposing, that, in 
such an event, warmth enough should still remain for the heat- 
ing of the water. -But this conducting power of heat can hardly 
be very considerable, even lor a period of a thousand yean; 
for our forges, which frequently go throughout the whole -year, 
do not require a very thick watt of stone to confine much of the 
heat. And then we must look at the weak conducting power of 
volcanic products, which the following will prove. Monticelli 
and Covelli found, on the 15th January 182&, in a crater of 
Vesuvius, which vomited lire, a layer of snow, one. foot thick, 
which had fallen two days before f . They could even touch 
with the hand the outside of the edge of a canal formed of con- 
gealed lava, in which the glowing rack was still flowing J. . 

Now, although, as shewn from the preceding calculation* and 
observations, the possibility of the heat of hot springs being de~ 

" Compare Von Hoff, p. in art 35. 

t Of Vesuvius in its activity during the years 1921, 1891, 1823,' *«. fttnffl 
the Itsfisn, by NSggerath and Pauls, 183+, p. IS. 
* Idem,' p. S3, and NSggeratb.'* Observations, p- 90. 

OCTOBER— DECEMBER 1839. C 
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rived from a long; extinguished volcanic point of the earth V 
crust, still retaining its heat in its interior, cannot he denied ;> 
yet the view of Von HofE, of an undiminished activity of volca- 
nic operations in the interior, under hot springs, is not thereby 
affected. We would, therefore, regard warm springs as stand- 
ing in more intimate connexion with those processes in the inte- 
rior' of the earth, which produce volcanic eruptions and earth- 
quakes, and view, their high temperature and the mixture of 
different gases and substances, and their violent issuing forth, as - 
the effects of this process of decomposition*. Von Hoff finds 
support for this view in the fact, that those points of the earth 
which yield a constant and considerable discharge of mineral 
waters, gases, vapours, &c, seem to be peculiarly exempted, if. 
not from all internal commotions, at least from the more violent 
eruptions and catastrophes. Thus,, it is not known that Carls- 
bad ever experienced a proper earthquake, for the most violent 
eruptions of the Sprudel cannot be considered as such. A phe- 
nomenon has lately rather tended to establish the conjecture, 
that Carlsbad, is protected from any proper earthquake by its 
continual evacuations of hot gas and water. This town, and its- 
environs, felt nothing of the pretty strong earthquake, which, 
in January and February 1834, extended from the base of the 
Saxon mountains into the circle of Elnbogen, to within, two 
miles of Carlsbad f. Records are not wanting of an internal 
motion of the earth in the circle which contains the warm springs 
of Wiesbaden, Schlangenbad, Ems, Bertrich, and Aachen, and 
many accompanying ; cold ones ; but these earthquakes were as- 
rare^ as weak, and insignificant . 

Comparing the grounds which favour the hypothesis of warm 
springs having a similar origin with earthquakes and volcanic, 
eruptions, — either that their warmth is in consequence of long 
extinguished volcanic activity in the place of their origin, or of 
a volcanic process still existing at a great depth, with the hy- 
pothesis which deduces this temperature from burning beds of 

■ Ton Hoff on Carlsbad, p. 56, 57. Hallaschka in Kaalntr's Archiv, vol L 
turlichen Veranderungen der Erdoberfliche, 1824, part il. p. 89. 

f Ton HofFs Geschichte der durch Uberlieferung nachgewiesenen Na- 
p. 333. 

t Von Huff's Geschichte, p. 313. 
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iron-pyrites and coal, the former has by far the greatest pro- 
bability ; and it is not to be denied, that, in a geological point 
of view, it is an elevating consideration, if we ascribe similar 
origins to volcanoes and earthquakes, and to mineral springs ; 
and so deduce the destructive effects of the former, and the be- 
neficial effects of the latter, from a common cause. 

Keferstein, also, in his Geological Observations on the Hot 
and Warm Springs of Germany *, lays down the principle, 
that the regular production of hot vapours and springs is con- 
nected with volcanic activity, although the volcano be at rest 
and shew no eruption ; and that volcanic action does not consist 
in the combustion of beds of coal, but in terrestrial operations 
seated deep under the oldest formations. He observes on this, 
that basalt, which is connected with systems of volcanoes, is so 
grouped in Germany, that its localities may be viewed as a 
basaltic parallel, which traverses the north of Germany from 
west to east; and in which line also, all the hot springs of the 
north of Germany are situated ; and that the few basalts besides 
this, which occur in Germany, accompany the north base of the 
Alps. This northern basaltic parallel, he finds, corresponds 
to a. more southern, which traverses the south of France, the 
Alps, Hungary, and Transylvania. No basalt is found in the 
Alps themselves ; but he thinks it probable that the Alps rest 
on a volcanic basis; that, in them, the volcanic phenomena may 
have been limited to some earthquakes, which may have been 
the more formidable, as it seems that the great mass of the 
mountains may have prevented the eruption of the lavas f, in- 
stead of which, hot springs have burst a passage for themselves 
in many places. He shews that the greater number of them are 
seated in the Alps ; some surround their immediate base (as also 
some portions of basalt) ; few arise in the further outskirts of 
the Alps. He lastly informs us, that the hot springs of Ger- 
many, and the adjoining countries, issue from the oldest forma- 
tions, gneiss, granite, and clayslate ; and that, where this is not 
the case, these older rocks are so situate in the vicinity, that we 

* His work TeutchUnd Geognostiscb-geologigch dargestelt, &c voL U. 

ptl.p.1. 

t Compile Von HofTa Gefchkbte, 4c. p. 334. 
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may infer them to have a connexion with the springs. That 
this ia the case in several other parts of the world, be shews by 
several examples. 

If we now bring under our view what the above has taught 
us regarding hot springs, we come to the three following general 
conclusions: — 1. We find hot springs and exhalations of hot 
gases and vapours near all active volcanoes, whence we conclude 
them to be intimately connected with volcanism. We also see, 
that permanent hot springs appear when the proper eruptions, 
which occur only from time to time, have ceased *. %. We also 
find warm springs near extinguished volcanoes, as well as those 
mountains whose igneous origin is no longer disputed : Bat it 
appears that the temperature of hot springs is higher near active 
than extinguished volcanoes. 3. We lastly find warm springs 
in primitive mountain chains, which present on their surface no 
volcanic products ; but which some geologists regard as raised 
by the general volcanism of the earth, at the period of its great- 
est activity +. 

From what we have said before of hot springs, coming under 
heads 1. and ft., we may so lay down the principle, because hot 
springs, which we regard as the products of volcanic action, ap- 
pear in the neighbourhood of active and extinguished volcanoes j 
we also infer, from what has been previously said of such 
springs in primitive mountains, which shew no volcanic produc- 
tions, the existence of volcanic activity at a greater depth. 

I have already hinted at the fact, that the temperature of the 
earth increases with the depth. So far we are obliged to admit 
volcanic action at a great depth j, to which the atmospheric wa- 

* Vesuvius and Etna have a number of hot springs. The now dormant 
volcano on Ischia has hot springs. In the volcanic district of the Lake of 
Agnano, the Piscarelli are 93°. Iceland is quite filled with hot springs, of 
which the Geyser, of 80°, it best known. The volcanic West India Islands 
shew the same phenomenon : likewise the volcanoes In Java, in Japan, where 
the springs of Ungino have a temperature of 100° ; in America, &c. Kefer. 
Iteln, ut anlea, p. 49. Also Von Hoff, ul anlea, vtiL ii. p. 379, 481, 400, 518, 



t Von Hoff, til anteo, |i. 658. 

X Compare Von Hoff, ul antea, p. 3S6, 367, and 549. 
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ter must sink to acquire its heat ; yet nothing prevents its being 
warmed by the high temperature at that depth, independent of 
volcanic fires ; and, in such a heated state, again appearing at the 
surface, if it must still rise so high ; For, if the channels through 
which it flows become once heated, their walls would conduct 
little heat outwards *. Berzelius seems inclined to attribute this 
origin to the tepid, non-alkaline, but partly saline, and slightly 
sulphureous waters, which spring from a granitic soil, in which 
we find no volcanic remains -f*. 

I rest satisfied here with merely having pointed out this pos- 
sible cause of the warmth of springs ; for it would be difficult', 
in a field where we have merely grounds of probability, to pro- 
nounce any thing decisive. 

I now resume the thread of my investigation. 

Keferstein and Von Hoft* have endeavoured to shew that hot 
springs constantly accompany volcanic ridges, but without pay- 
ing any attention, in their observations, to their chemical consti- 
tution. Berzelius has, from the occurrence of mineral waters 
which contain soda saturated with carbonic arid, in the volca- 
nic districts of the Bohemian Mittelgcbirge, in Auvergne and 
the Vivarais, inferred their connexion with volcanic agency. 
I have also observed this connexion in the mineral waters ana. 
lyzed by me, at Geilnau, Fachingen, and Sellers ; and which I 
will now endeavour to point out in the great basaltic or vol- 
canic mountain chain, which begins in the Eifel, and extends 
to the Riesengebirge. 1 divide this basaltic chain into seven 
separate groups; and describe those springs containing carbonic 
acid, saturated with soda, with their relation to the geognostical 

* A remark naturally deduced' alio regarding springs warmed byvolcanie 
activity. 

f If we look at the numerous existing observations on the temperaturt 
in the Interior of the earth («ee Annates de Chimie and de Physique, v. liii. 
p. IBS), we will observe a considerable increase of temperature at compara- 
tively trifling depths. Thus Gensanne found in the mines of Giromagui, 
at Befbrt, in a difference of depth of 332 metres, a difference of temperature 
of i 10*.2C vis. tn'aldepfh Of 483 metres + 22°.7C In the mines of Corn- 
wall, the temperature, at a depth of 318 metres, was + 26* i while, at the sur- 
face, it was +.15". Von Humboldt found in a nana of New Spain, in America, 
at a depth of 602 metres, -f-33°.S c., while the mean annual temperature is 
there 16* C. We see from this, that water, which has sunk to no great depth, 
may be heated from 22*. 7 C. to 26' or even 33*.8 C 
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diameter of the rocks from which they rise, or which surround 
them. By way of appendix, I will present, in the eighth and 
ninth groups, the springs belonging to this class in Auvergne, 
the Vivarais, and in the Pyrenees *. 



E&aminaiion of some Mineral*. By M. Victo* Haetwall +. 

1. Fergutonite. 

J- his mineral, named in honour of Robert Ferguson, Esq. of 
RaitJh, occurs near to Kikertaurvak, not far from Cape Farewell, 
in Old Greenland. On account of its near resemblance to Yt- 
tertantalite, it was referred to that species, until Ilaidinger, by 
a careful surrey of its crystals, proved it to be a new species. 
Being analysed, it afforded to me the following constituent parts : 



Tantalic Acid, 


0.5621 


«.7« 


6.49 


Ytter Earth, 


0.4743 


41.91 


834 


Oxide of Cerium, 


0.0682 


4.68 


0.49 


Zircon Eartli, 


0.0350 


S.02 


0.79 


Oxide of Tin, 


0.0120 


1.00 




Oxide of Uranium, 


0.0110 


0.96 




Oxide ot Iron, 


0.0040 


0.34 





The proportion of the oxygen of the bases is to that of the 
acids nearly as 2 : 1. This relation, although not perfectly cor- 
rect, is as much so as could be expected from the analysis of so 
compound a mineral. Hence if we consider the combinations of 
Tantalic acid, and oxide of tin with zircon earth, oxide of ura- 
nium and iron, as accidental mixed parts, there results for the 
Fergusonite the following formula : — 

Ce* i La 

The Fergusonite, therefore, differs from the yttrotantalite, in 

* For the details referred to above, ire must refer to Dr BUchofPs va- 
luable work. 
t From the Vetenakapa Academiens Haudlingar, Jahig, 1828. 
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-composition, the latter having its cotnporitioo represented by the 
•following formula : — 



Y 3 



}* 



2. Manganerian Epidote. or Pittacite. 
The mineral found at St Marcet in Piedmont, and known to 
-mineralogists under the name Manganesian Epidote, was refer- 
red to the epidote genus, on account of its series of crystalliza- 
tions. 

This nuneratogical determination it was desirous to have 
confirmed by chemical analysis ; and, further, chemists were cu- 
rious to know the particular state of oxidation of the manga- 
nese and iron which it contains. The following is the analysis 
of Hartwall :— 

taCnt. emnllty of Oxygen. 

Silica, . 0,4*26 38.47 19-35 

Alumina, . . 01030 17-66 8JU 

JJjne, ..... 0.24,90 314ft 6.08 

Peroxide of Manganese, 0.1620 11.08 4.17 

Peroxide of Iron, - 0.0760 6.80 2.03 

Magnesia, ■ ■ ■ 0.0210 1.8S 0.70 

100.27 
I have inferred, says Hartwall, by the calculation of the result 
of the analysis, that the manganese and iron occur in- the mineral 
in the state of peroxide. This is proved not only by the dimi- 
nished quantity of the isomorphous alumina along with them, 
but also by the reddish-brown colour of the mineral. Accord- 
ing to these data, the formula is as follows : — 



Co* \ 



AI 
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Analyst* of' Jtyrophyltite, a New Mineral. By M. B- Hkk- 
iiask of Moscow. 

This mineral occurs in the Uralian Mountains, and is known 
to mineralogists under the name Radiated Talc. But its rela- 
tions before the blowpipe are different from those of indurated 

.talc. Heated betpse the blowpipe, without any re-agent, it di- 

,vides in. a fan-$baped manner into a swollen mass, which occu- 
pies twenty times the space of the original specimen. The 
pounded mass is quite infusible. If heated in a' glass-retort, 
there condenses,' on the upper part of it, a water which does not 

..attack, .the glass, and which, on evaporation, leaves no silica. 

.Soda dissolves the mineral with effervescence, into a clear yel- 
low glass.- Phosphoric salt dissolves it into a colourless glass, 
leaving a siliceous skeleton. It acquires a blue colour with so- 
lution of cobalt. By these characters the mineral is well mark- 
ed, and is distinguished from talc, particularly by its. relations 
with solution of cobalt, its aqueous contents, and its fan- 
shaped Befitting by heating. "But! in order to obtain a more dis- 
tinct conception of this 1 tniner'al, 1 subjected it to analysis. Ae- 
cording to this, it contains in the, 100 parts 



6.68 Water," ~ , 
59J9 Silfc^" - -. , - 
29.46 Alumina, - 


6.00 Oxygen 
30.07 
rajs 


4jOO Magnate,- 

Tract of Oxide of Silver. 


LIS 



We see from this analysis, that the oxygen of the water 
amounts to a third, and the oxygen of the silica the double of 
the oxygen, of the bases. The mineral thus analysed, therefore, 
corresponds to the following formula i— 

m«'s> * 1 bju b '+ ioA. 

The name Pyrophyllite is given to it on account of ita exfo- 
liation on exposure to heat, 
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Additional Remarks on Active Molecules. By Robert Buoww, 

F. B. S. &c. 
About twelve Months ago I printed an account of Microscopi- 
cal Observations made in the summer of 1887, on the Par- 
ticles contained in 'the Pollen of Plants; and on the general 
Existence of active Molecules in Organic and Inorganic Bodies. 

In the present supptement to that account, my objects are, to 
explain and modify a few of its statements, to advert to some of 
the remarks' that have been made, either on the correctness' or 
originality of the observations, and to the causes that have been' 
considered sufficient for the' explanation of the phenomena. 

In the first place, I have to notice an erroneous assertion of 
more than one writer, namely, that I have stated the active 
molecules to be animated. This mistake has probably arisen 
from my having communicated the facts in the same order in 
which they occurred, accompanied by the views which presented 
themselves in the different stages of the investigation; and in 
one case, from my having adopted the language, in referring to 
the opinion of another inquirer into the first branch of the sub- 
ject. 

Although I endeavoured strictly to confine myself (o the 
statement of facts observed, yet in speaking of the active mole- 
cules f have not been able, In all cases, to avoid the introduc- 
tion of hypothesis ; for such is the supposition, that the equally 
active particles of greater size, and frequently of very different 
form, are primary compounds of these molecules, — a supposi- 
tion which, though professedly conjectural, I regret having so 
much insisted on, especially as it may seem connected 1 with the 
opinion of ' the absolute identity of the molecules, from what-' 
ever source derived. ' 

On this latter subject, the only two points that I endeavour- 
ed to ascertain, were their size and figure : and although I was, 
upon the whole, inclined to think that in these respects the 
molecules were similar from whatever substances obtained, yet 
the evidence then adduced in support of the supposition was far 
from satisfactory ; and I' may add, that I' am still less satisfied 
now that such is the fact But even had the uniformity of the 
molecules in those two points been absolutely established, it did 
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Dot necessarily follow, nor have I any where stated, as has been 
imputed to me, that they also agree in all their other properties 
and functions. 

I have remarked, that certain substances, namely, sulphur, 
resin, and wax, did not yield active particles, which, however, 
proceeded merely from defective manipulation ; for I have since 
readily obtained them. from all these bodies : at the same time I 
ought to notice that their existence in sulphur was previously 
mentioned to me by my friend Mr Lister. 

In prosecuting the inquiry subsequent to the publication of 
my observations, I have chiefly employed the simple micro- 
scope mentioned in the pamphlet, as having been made for me 
by Mr Dollond, and of which the three lenses that I have gene- 
rally used, are of a 40th, 60th, and 70th of an inch focus. 

Many of the observations have been repeated and confirmed 
with other simple microscopes having lenses of similar powers, 
and also with the best achromatic compound microscopes, 
either in my own possession, or belonging to my friends. 

The result, of the inquiry at present essentially agrees with 
that which may be collected from my printed account, and may 
be here briefly stated in the following terms : namely, 

That extremely minute particles of solid matter, whether ob- 
tained from organic or inorganic substances, when suspended in 
pure water, or in some other aqueous fluids, exhibit motions for 
which I am unable to account, and which, from their irregulari- 
ty and seeming independence, resemble in a remarkable degree 
the less rapid motions of some of the amplest animalcules of 
infusions ; that the smallest moving particles observed, and 
which I have termed Active Molecules, appear to be spherical 
or nearly so, and to be between l-20,000dth and l-S0,Q00dth 
of an inch in diameter ; and that other particles of considerably 
greater and various size, and either of similar or of very dif- 
ferent figure, also present analogous motions in like circum- 



I have formerly stated my belief that these motions of the 
particles neither arose from currents in the fluid containing them, 
nor depended on that intestine motion which may be supposed 
to accompany its evaporation. 

These causes of motion, however, either singly or combined 
with others,— as, the attractions and repulsions among the par- 
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titles themselves, their unstable equilibrium in the fluid in which 
they are suspended, their hygrometrical or capillary action, and 
in some cases the disengagement of volatile nutter, or of minute 
air-bubbles,— have been considered by several writers as suffi- 
ciently accounting for the appearances. Some of the alleged 
causes here stated, with others which I have considered it un- 
necessary to mention, are not likely to be overlooked or to de- 
ceive observers of any experience in microscopical researches ; 
and the insufficiency of the most important of those enumerated, 
may, I think, be satisfactorily shown by means of a very simple 
experiment. 

This experiment consists in reducing the drop of water con- 
taining the particles to microscopic minuteness, and prolonging 
its existence by immersing it m a transparent fluid of inferior 
specific gravity, with which it is not misctble, and in which. eva- 
poration is extremely slow. If to almond-oil, which is a fluid 
having these properties, a considerably smaller proportion of 
water, duly impregnated with particles, be added, and the two 
fluids shaken or triturated together, drops of water of various 
sizes, from I-50th to l-2000dth of an inch in diameter,' will be 
immediately produced. Of these, the most minute necessarily 
contain but few particles, and some may be occasionally obser- 
ved with one particle only. In this manner minute drops, 
which if exposed to the air would be dissipated in less than a 
minute, may be retained for more than an hour. But in all 
the drops thus formed and protected, the motion of the particles 
takes place with undiminished activity, while the principal causes 
assigned for that motion, namely, evaporation, and their mutual 
attraction and repulsion, are either materially reduced or abso- 
lutely null. 

It may here be remarked, that those currents from centre to 
circumference, at first hardly perceptible, then more obvious, and 
at last very rapid, which constantly exist in drops exposed to the 
air, and disturb or entirely evercome the proper motion of the 
particles, are wholly prevented in drops of small sixe immersed 
in oil,— a fact which, however, is only apparent in those drops 
that are flattened, in consequence of being nearly or absolutely 
in contact with the stage of the microscope. 

That the motion of the particles is not produced by any cause 
acting on the surface of the drop, may be proved by an inver- 
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won of the experiment; for hy mixing a very small proportion 
of oil with tbe water containing the particles, microscopic drops 
of oil of extreme minuteness, some of them not exceeding in size 
the particles themselves, will be found on the surface of the drop 
of water, and nearly or altogether at rest ; while tbe particles in 
the centre or towards the bottom of the drop continue to move 
with their usual degree of activity. 
Bymeans of the contrivance now described for reducing the size 
. and prolonging the existence of the drops containing the par- 
ticles, which, simple as it is, did not till very lately occur to me, 
a greater command of the subject is obtained, sufficient perhaps 
to enable us to ascertain the real cause of the motions in ques- 
tion. 

Of the few experiments which I have made since this manner of 
observing was adopted, some appear to me so curious, that I do 
not venture to state them until they are verifie J by frequent and 
careful repetition. 

I shall conclude these supplementary remarks to my former 
observations, by noticing the degree in which I consider those 
observations to have been anticipated. 

That molecular was sometimes confounded with animalcular 
motion by several of tbe earlier microscopical observers, appears 
extremely probable from various passages in the writings of 
Xieeuwetthoek, as well as from a remarkable paper by Stephen 
Gray, published in the I9(h volume of the Philosophical Trans-. 



1 Needham also, and Butfon, with whom the hypothesis of or* 
gttnie particles originated, seem to hare not unfrequently fallen 
into the same mistake. And I am inclined to believe that Spal- 
hthztmi* notwithstanding one of his statements respecting them, 
has, under the head of Animaktti tFultimo ordvnt, included the 
active molecules as 1 well as true animalcules. 

I may next 1 mention that Gleichen, the discoverer of the mo- 
tions of the' 'particles of the pollen, also observed similar mo- 
tions in the particles of the ovulum of zea' mays. 

Wmberg'antl Muller, who adopted in part Buflbn's hypo- 
thesis, state the globules, of which they suppose all organic bodies 
formed; to be capable of motion ; and Muller distinguishes these 
moving organic globules from real animalcules, with which he 
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adds, they have best confounded by wise very respectable ob* 
servers. •■ • ■ 

In 1814, Dr James Drummond of Belfast, published, in the 
7th volume of the Transactions of the Royal Society of Edin- 
burgh, a valuable paper, entitled " On certain appearanoM ob- 
served in the Dissection of the Eyes of Fishes." 

In this Essay, which I regret I was entirely unacquainted 
with when I printed the account of my observations, the author 
gives an account of the very remarkable motions of the apicula 
which form the silvery part of the choroid coat of the eyes of 
fishes. 

These spicula were examined with a simple microscope, and 
as opake objects, a strong light being thrown upon the drop of 
water in which they were suspended. The appearances are mi. 
nutely described, and very ingenious reasoning employed, to show 
that, to account for the motions, the least improbable conjecture 
is to suppose the spicula animated. 

As these bodies were seen by reflected and not by transmit- 
ted light, a very correct idea of their actual motions could hardly 
be obtained ; and with the low magnifying powers necessarily 
employed with the instrument and in the manner described, the 
more minute nearly spherical particles or active molecules which, 
when higher powers were used, I have always found in abun- 
dance along with the spicula, entirely escaped observation. 

Dr Drummond's researches were strictly limited to the spi- 
cula of the eyes and scales of fishes ; and as he does not appear 
to have suspected that particles having analogous motions might 
exist in other organized bodies, and far less in inorganic mat- 
ter, I consider myself anticipated by this acute observer only to 
the same extent as by Gleichen, and in a much less degree than 
by Muller, whose statements have been already alluded to. 

All the observers now mentioned have confined themselves to 
the examination of the particles of organic bodies.. In 1819, how- 
ever, Mr By water, of Liverpool, published an account of Micro- 
scopical Observations, in which it is stated that not only organic 
tissues, but also inorganic substances, consist of what he terms 
animated or irritable particles. 

A second edition of this essay appeared in 1828, probably 
altered in some points, but it may be supposed agreeing essen- 
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daily in its statements with the edition of 1819, and which I have 
never seen, and of the existence of which I was ignorant when 
I published my pamphlet 

From the edition of 1828, which I have but lately met with, it 
appears that Mr Bywater employed a compound microscope of 
the construction called Culpepper's, that the object was examined 
in a bright sunshine, and the light from the mirror thrown so 
obliquely on the stage as to give a blue colour to the infu- 
sion, 
'. The first experiment I here subjoin in his own words :— 

" A small portion of flour must be placed on a slip of glass, 
and mixed with a drop of water, then instantly applied to the 
microscope ; and if stirred and viewed by a bright sun, as already 
described, it will appear evidently filled with innumerable small 
linear bodies, writhing and twisting about with extreme activity. 1 ' 

Similar bodies, and equally in motion, were obtained from 
animal and vegetable tissues, from vegetable mould, from sand- 
stone, after being made red hot, from coal, ashes, and other iin 
organic bodies. 

I believe that in thus stating the manner in which Mr Bywa- 
ter's experiments were conducted, I have enabled microscopical 
observers to judge of the extent andjrind of optical illusion to 
which he was liable, and of which he does not seem to have been 
aware. I have only to add, that it is not here a question of 
priority; for if his observations are to be depended on, mine 
must be entirely set aside. 



On the Tripimg, or Bicho de Mar, or Sea-Slug of India — the 

Holothur'w tuhdosa of ' Naturalists. By Chakles Collier, 

formerly Staff-Surgeon in Ceylon, now Inspector of Hospitals 

in the Mauritius. Communicated by Sir James MacgrigoH. 

With a Plate. 

Having had many opportunities of observing this species, 

and thinking that, although its organisation is already known 

in a general sense, a complete account of it roay be interesting 

to naturalists, I submit the following memoir on the subject*. 

* A beautifUl memoir on the structure of the Holothuria tubuloea h j , 
Tiedemann was published in I81R EniT. 
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Sol&e advantage is derived from it, as an article of commerce, 
in Ceylon ; for, after being dried, it is exported in large quantities 
to China*. The animal is found throughout the year on this 
coast, attached to- rock, or lying on the sand, surrounded by 
species of Hauotis, Patella and Lepas, in shallows close to the 
shore. Its surface is of ft deep black colour, soft and gelatinous 
to the feel, and studded over with papillary bodies f, by means 
of which, it attaches itself to objects, and probably absorbs the 
water, with which its cavity is always more or less distended. Its 
length and circumference vary exceedingly J, both from age and 
rapid but partial contraction. The extremity where the mouth 
is situated is flat, compared with tbe opposite end, where the 
anus is, and which is tapering. Through this latter aperture, 
the water contained within the, sac is thrown with considerable 
force. It can withdraw, as M. Lamarck has observed, all its 
external organs§ ; and it can, besides, expel through the posterior 
opening, or by rupture, through the outer covering, all its inter- 
nal organs, leaving tbe empty sac (as it maybe termed) to part,, 
after a few hours, with the signs of vitality f|. 
The mouth *f[ is strengthened with a calcareous or cartilaginous 

* This employment of it has been alluded to by Linnieus, fbr he in- 
quires: An hiec que, teste II L Pallan, siccata, Sinenslbus in cibum cedit?' 
Syst Nat. part vi. p. 3139. 

f The apices of these papillary bodies are white, and flattened, or rather 
concave and perforated. They resemble, excepting in size, those which are 
extended along the branches of the asteriss, and described minutely by M. 
Cuvier, in his Leeons d'Anatomie Comparee, voL i p. 407. 

X An Individual is sometimes found eighteen inches long. Crawford says, 
seme of the Tripang or Holothnrue are as much as two feet in length, and 
from seven to eight inches in circumference. The length of a span, and the 
girth of from two to three inches, however, is the ordinary size. Edit. 

g Lea Holothuries aunt tres c on Irac tiles, ellea font rentrer, ftcilemenl et 
complutenieot, tous leurs organes exterieurs, tela que leuri tentacules, lew 
boucbe meme, leurs papilles, et leurs tubes aipiratoires. Hist. Nat. des 
Anim. sans Vert., vol. in. p. 73. 

■ This expulsion has not, so far as I know, been noticed by authors, but 
it follows so uniformly the least violence, or removal for a short period from 
the habitat, that a view of the parts in situ can very rarely be obtained. It 
is noted by Tiedemann — Edit. 

% Linnssus supposed that, as in the asterias, there was but one opening 
for the alimentary canal :— ." Holothurise omnea, maris incoke, per apertu- 
ram anteriorem nutrimentum hauriunt et feces expellunt ; per poateriorem 
aquam ingrcssam ejtclunt" Syst. Nat. part vi- p. 3140. 

• 
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serrated ring*, and surrounded by twenty pinnated ten tacuht (ten- 
taculis racemosis, Linn), Connected with Mid opening intoit are 
many small, transparent, oblong bodies, (one of which, always dis- 
tended with fluid, is larger than the others) which , in the opinion 
of M. Cuvier t, are secretory organs. The alimentary canal J, 
and its retaining membrane (mesentere membraneux, Cuv.), have 
been already described in the Lepms tTJnatomie Compare? ; 
but the term Cloaca §, which has been employed, is applicable, 
not to the termination of the intestine, which is smaller than the 
rest of the canal, but to the" kind of sac', formed by the transverse 
membrane, into which the bowel opens. 

The vascular system || is so intricate and peculiar, that it is 
indeed difficult, even after patient labour, to form a clear and 
connected view of its constitution. The following is the result 

■ M. Cuvier decides, but hastily I think, that this apparatus serves only 
as a point of attachment for the longitudinal muscles : — " Lea Holothuries 
out Men l'ouverture de la bouche entourie d'un anneau, forms' de dix pieces 
ilomi-caseu&es, mail ellesservent seulement de point d'apui aux muscles lon- 
gitudlnaux du corps, et aux tentaculeg recouvertes par la peau interieure de 
la bouche, et ne contenant aucune dent, elles ne servent point A la mastica- 
tion. Vol. iil. p. 336. 

•f Lea Holothuries ont tout autour de leur boucbe lies sacs oblongs et 
sveugtes, qui debouchent dans cette caviU, et qui nepeuvent manguerd'y 
verser quelque liqueur analogue a. la salive. Vol. iii. p. 340. 

f The alimentary canal is of the same caliber, exceedingly delicate in its 
texture, about four times the length of the animal, and disposed in three lines 
of unequal length ; that is, it descends, returns to the right, crosses, and again 
descends to the anus. The tenuity (and consequently apparent unfitness for 
their office) of the tunics of the intestine, is found in some' testaceous mol- 
luscs also, and in those more particularly (as Mure* tmSpa and sajmhll^ add 
Trochut nifoifcui ) which inhabit coarse shells. In tbe last mentioned spedes 
the parts can seldom, with all care, be displayed without injury, and jet 
very rough matter (as coral, and shells comminuted and entire) hat to pass 
along them. Fluid is found within the intestines between portions filled 
with solid matter ; and this fluid, like that within the cysts, which are ap- 
pended to the mouth, appeals to be, from taste and appearance, sea-water. 

§ L'anus s'ouvre dans le grand cloaque situs' a l'arriere du corps, et qui 

n'est separf de la cavlte de l'abdomen, -que par une valvule. Vol iv. p. 143. 

|| M. Cuvier bears testimony to the difficulty of this branch of the sub. 

ject : " Je suis contraint d'avouer que, malgr* tous mes efforts, je n'ai pu 

encore parvenir i me (aire des idefa certaines, sur ('organization des Ecbino- 
dennes, i l'egard du systeme vasculaire." Vol. iv. p. 414. I have not been 
able, I confess, even with the subject before me, to follow this able anato- 
mist's demonstration. 
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of my investigations. A Urge vessel can be traced from the 
summit of the membranous expansion, close to the entry and 
termination of the intestine, to the lung *, and is there seen to 
ramify ; and from the lung arise distinct groups of Teasels, which 
unite into one, and this again immediately divides into many short 
branches, like vata brevia, which pass directly to and encircle 
the contiguous intestine ; and it sends one branch upwards, 
which may be followed to <the mouth, and another downwards, 
which is lost on the second line of the intestine. A branch, too, 
is sent to the organs, which are, as is supposed, for reproduction. 
This would appear to be the distribution from the lung. Now, 
the pulmonary vessel is joined, at its origin, by another, which 
descends, gradually enlarging, along the floor of the covering, 
and by a vessel besides -J- of extreme tenuity, from off the intes- 
tine at the anus, which may be traced enlarging as it recedes 
from this point, along the whole course of the canal. This junc- 
tion of the three vessels forms a sac between the lamina of the 
membranous expansion, and into this sac, if I may trust my dis- 
section, the vessels open ; but as no impelling power can be de- 
tected, the further transmission of the fluid is not apparent 

The nervous system is so obscure, that I confess I know no- 
thing about it. 

Connected by a vessel with the lung and the intestine, is a large 
mass {,constituted by a congeries of long circular worm-like 

* The lung is of a reddish-brown hue, and appears like ramifications of 
Teasels, among very loose cellular fibre, charged with fluid. 

+ The course of this vessel may be worth notice. It passes from the 
mouth, enlarging to about the centre of the oesophageal or first line of the 
canal, and then bifurcates, sending one branch under the lung to the oppo- 
site line of the Intestine, which again bifurcates, and then completes the 
whole coune of the canal ; it empties itself, being, as was observed, of ex. 
treme tenuity, at the anus, into the pulmonary vessel. If it be a returning 
vein, it is singular that it should be smallest where it joins the apparent ori- 
gin of the circulation. 

X The quantity and the form are alike in two individuals found together, 
while the colour thus differs. Does this variation depend upon any period 
of particular activity of the organ P M. Cuvier considers that as an ovary, 
and conjectures that the white filamentous bands have some relation with 
male organs ;— " Je crois que ces sent les ovaries de ces animaux : mais on 
observe aussi, » era leur anus, des filamens blanchatres, nombreux, semblable 
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bodies, which, in some Individuals, are red, and in others greyish 
white. And attached to t.hia mass by cohesion, re a loose con- 
geries of White,' narrow, delicately serrated, filamentous particles, 
which are so glutinous as to adhere to objects, and are highly 
elastic. Some of these filaments are often seen issuing, as it were, 
from the posterior opening ,- and they are always first protruded. 
In small and' apparently young individuals, these parts are 
scarcely to be discerned. If these be the sexual organs, the mode 
of reproduction and the kind of influence which may be mutual- 
ly exercised, seem to be beyond the reach of observation, and to 
admit, therefore, of no elucidation. 

The covering without is, as has been observed, black, beset 
with papillae, and it gives off a slight purple tint, such as that of 
Murex TuRpa; within, it is furnished with delicate transversa 
fibres, and broad muscular bands, which are extended from the 
posterior extremity, and attached td the gristly circle of the 
mouth, or to the summit behind the mouth. A membrane is 
extended across the posterior extremity, and beneath' it lies the 
contracted termination of trie intestine; and within its lamina* 
commences apparently the system of the circulation. 

The Tripang, Sea-Slug, or Hoiothuria Trade trt India. By 
the Editor. 
This animal is used very extensively by the Chinese for 
culinary purposes. They make of it a very rich and palatable 
soup, and dress it in different kinds of stews. There are va- 
rious modes of curing it. It is first gutted, and. the water 
pressed out of it, and then laid in dry lime, called by the na- 
tives chttnam ; afterwards, according to the circumstances of 
the fishing station, dried in the sun, or on stages, by means of 
fires of wood under them. It is a most important article of 
commerce, and is the most considerable article of the exports of 
the Indian islands to China, unless, perhaps, pepper. There 
are fisheries, as they are called, of Tripang, in every country of 
the Indian Archipelago, from Sumatra to New Guinea. It 

i dee vera, et iormfet chacun d'un fit mince, asset ekatique, contmiro* en apf- 
rale, etsckiBaanl dfc'roulKr. Ce» organee auroient 11b quelque rapport avee le 
•ex male ?" Vol. v. p. 300. The ovarv-like mass weighs, in tone Indivi- 
duals, nearly two ounces. 
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has alao, within these. last few yean, bee* discovered abund- 
antly un the ooasts of Ceylon widths Isle of France, and is no 
doubt general throughout those seas. It hasy as we are in- 
formed, already beem sent from thence (d China, where 1 it- find* 
a ready market ; although, from its being 1 unskilfully - prepared*, 
it is classed with the lowest qualities of the Archipelago* Wheat 
the Chinese canoe employed' in fishing and preparing: it, there 
n little doubt that it will form an important article {a the omn- 
■ncroe of those countries with China, aa it can be got in any 
quantities. Jadgiag from the extant and- population of Chins, 
aud their taste for siieh articles, where,' along wkh, the birds' 
pests (a peculiar: product of the Archipelago), it forms as indisr 
Beatable an article of luxury as ths tea of China' does to this couoh 
try j especially among the higher orders, it wilt not be an assy; 
matter to glut the market with it. . 

Being found principally on coral reefs, and never oitflat mud* 
dy shores, the most considerable fisheries are consequently to the 
eastward from Celebes to New Guinea and Australasia, where 
che form of the land is the most- favourable. The animal' is 
caught on ledges of floral rook, usually at me depth of from 
three to five fathoms. The larger kinds, when in shallow water, 
are occasionally speared, bat the most common mode of taking 
them is by diving for them in the manner practised for pearl 
oysters, and taking them' up with the hands. The most producJ 
tive are the fisheries among the Aroe Islands, and: those in- the 
Gulf of Carpentaria, and generally on all the north-'wett coast of 
New Holland. . Upwards of forty vessels, of from twenty to fifty 
tons, leave Macassar ' annually for the coast of New- Holland, 
beside* others that go elsewhere ia the same trade. Avesselof 
twenty tons, manned by twenty-five hands, is considered td be 
iMiccesaf id, if she have obtained seven thousand pounds weight of 
Tripang. It is, says Crawford,- the capital of the Chinese reaii 
dent merchants which seta these adventures on foot, astheyadV 
vance to the undertakers from' two to four hundred Spanish 
dollars, according to the extent of their equipment, securing to 
themselves the refusal of the cargo. 

The holothurise, as already mentioned, vary in size, but their 

quality or value in the market does not depend on size, but up. 
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on properties which are understood only by those who have had 
a long experience of the trade. The Chinese merchants are al- 
most the only persons who possess this skill ; even the native 
fishers themselves, as Crawford remarks, being often ignorant 
on the subject, and always leaving the cargo to be assorted by 
the Chinese on their return to port. The commercial classifi- 
cation made by the Chinese, is curious and particular. In the 
market of Macassar, the greatest staple of this fishery, not less 
than thirty varieties, are distinguished, varying in price from 
five Spanish dollars per picul (picul is 133$ lbs.) to fourteen 
times that price, each being particularized by well- known names. 
It is evident from this account, says Crawford, that the Tripang 
trade is one in which no stranger can safely embark, and it is 
consequently almost entirely in the hands of the Chinese. The 
quantity of Tripang sent annually to China from Macassar is 
about 7000 piculs, or 8339 cwt. The price in the market of 
China varies from eight Spanish dollars per picul, to 20, to 50, 
to 75, to 110, and to as high as 115, according to quality. 

The whole quantity sent to China from Macassar, and other 
parts of India, may be estimated at 14,000 piculs. Taking 
this quantity at the low average of 40 dollars a picul, and va- 
luing the dollar at 4s. 3d., its entire value, in a commercial 
view, is L.119,000. Notwithstanding this enormous export to 
China, we do not understand that its value hi the market has 
ever been materially affected by the quantity imported, an evi- 
dent proof that the demand of the market still exceeds the sup- 
ply. When we reflect that the opium, pepper, birds' nests, 
sharks 1 fins, tripang, and various other articles, the products of the 
countries under our controul, which are fully as indispensable to 
the Chinese as the teas of China are to Europe, the fear so much 
entertained of the Chinese interdicting our trade with.that empire 
is quite preposterous. In short, these few articles of luxury 
give us the command of the Chinese tea market. The celestial 
empire cannot exist without its tripang and birds' 1 nests. 
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Observation* on the Ancient Roads of the Peruviana. By John 
Gillike, M. D. M. W. S., &c Communicated by the 
Author*. 

JV1 ,Y attention was first directed to these roads in January 
1825, when, with the view of examining the celebrated silver 
mines of Uspallata, I was induced to pay a visit to the owner 
of one of these who was likewise the proprietor of the neighbour- 
ing Valley of Uspallata. It being then the hottest season of the 
year at Mendoza, his family had removed with him to his resi- 
dence in the valley, to enjoy the cool air of the mountains. 
Attached to the house were to be seen all the machinery and 
other requisites for grinding and amalgamating the silver-ores ; 
some people were then employed in reducing the ores which 
had been previously collected, the whole being under the super- 
intendence of Don Jose Arroyo, a native of Peru, somewhat 
advanced in life, and whom I found intimately acquainted with 
the topography of his own country, and the customs most pre- 
valent among them. He had taken an active part in the revo- 
lutionary proceedings in Peru against the dominion of Spain, 
and as Peru was still in the hands of the Spaniards, he had 
then, like many others of his countrymen, taken refuge in one 
of the neighbouring provinces, which had been more fortunate 
in their endeavours against the mother country. 

While enjoying the ■ hospitality of my friends, I took advan- 
tage of the occasion to visit all the most interesting objects 
which presented themselves in the neighbouring mountains and 
valley, and, among others, at the recommendation of the Peru- 
vian already mentioned, was induced to visit the western side 
of the valley, at which place there existed, as he had been some 
time previously informed, very distinct traces of these ancient 
roads, usually known by the name of Camino del Inga, or road 
of the Incas, some instances of which he had previously wit- 
nessed in Peru ; and the result of my visit was such as gratified 
me far beyond my expectations. 

On first seeing these roads, I was much surprised at finding 
* Read before the Wcmerian Natural History Society, December 5. 1112ft 
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them in such high preservation, thai their extent and dunenv 
ajona could be distinctly traced ia a great extent, although there 
ib every reaaqn to conclude that tfaey have been rarely trodden 
on by the foot of the traveller, since the discovery and conquest 
of these countries hy the Spaniards, now more than 300 years 
ago. I examined the road in several -places, at some distance 
from each other, and found it to measure fifteen feet in breadth. 
The principal preparation whieh n seemed to have undergone 
was that of levelling, and the removal of all impediments, such 
as shrubs, large stones, &c. ; its surface consisted principally 
of the sdit, gravel, and small stones, which characterized the 
surrounding district, ' and seemed altogether to constitute a 
road sufficient for all 1 the purposes of communication, in a coun- 
try where it is so little liable to injury from -the elements, and 
to a people Who made all their journeys on foot, and possessed 
no. other beasts of burden except the llamas and alpacas, none 
of which, it is probable, ever accompanied them to such a dis- 
tance from their native country. The circumstance which ap- 
peared the most remarkable, was the total absence of every kind 
of shrubs (i-om the line of road, unless where it had been crossed 
by some Occasional mountain torrent, or more permanent water- 
course, which, carrying down with it some of the neighbouring 
shrubs, had left them there to take root : with this exception, 
its surface exhibited no other vegetation, except occasional tufts 
of grass, or of some herbaceous plants. Such inconsiderable 
encroachments of vegetation, during so long a period of time, 
may at first sight appear somewhat extraordinary, yet is easily 
accounted for in a climate such as that which characterizes 
die Valley of Uspauata, where it seldom tains, and where 
scarcely any dew falls ; so that there generally does not exist 
sufficient moisture 'to nourish any other than a scanty vegeta- 
tion, consisting of some thorny and resinous shrubs, with a few 
patches of grass, and other less conspicuous plants. This re- 
markable difference in the vegetation of the line of road, and 
the surrounding country, renders the former particularly evi- 
dent, more especially when viewed from the elevated part of 
it, which approaches the base of the mountains, where it is 
called La Funta del Cerro Negro. From this situation it may 
be traced, as far as the eye can reach, in one continued fine, 
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g in tic direction, by compass, of north by west Un- 
less where nature has presented almost un surmountable obstacles 
to tbeir doing so, they seem, in forming these roads, to have 
invariably followed the moat direct course, disregarding ordi- 
nary inequalities in the surface, which might have been avoided 
by an inconsiderable detour. 

In the subsequent conversations which I had with the Peru- 
vian and other travellers on this subject, I ascertained that very 
distinct traces of these ancient roads are not only to be seen in 
many parts of Peru, but are frequently met with along the line 
of the Cordillera, which proceeds from UspaUata to Potosi in 
Peru, but only in such places where they have not been effaced 
by coming in contact with more modem roads. It may be dis- 
tinctly traced from the place where I first examined it, along 
the whole extent of the Valley of UspaUata, which is said t* 
terminate at the river of St John's (Rio do San Juan), upwards 
of 100 miles to the northward. It has also been traced as far to 
the southward as the Valley of the Tcnuyan, about 84 degrees 
of south latitude, where, on die following year, when passing 
the Cordillera, by the pass of the PUncbon, I made a fruitless 
attempt to discover it, none of my guides being sufficiently a& 
quainted with the localities of the valley, to be able to point 
it out to me. From this valley, I have not yet been able to 
trace its course further south, either personally or by the testi- 
mony of others; yet I have little doubt, that,. by a careful in- 
vestigation, it might be ascertained to continue much farther to 
the south. From the Valley of UspaUata it takes rather a cir- 
cuitous course to reach the Valley of the Tefiiiyan : on leaving 
La Puma del Cerro Negro, k runs southward, and soon inclines 
more to the westward, unci!, at Los Ranehillos, it leaves the 
Valley of UspaUata, and joins with the high road to Chile, which 
skirts the northern side of the Rio de Mendoza, as far as La 
Punta de las Vacas, passing in this route by Picbeuta and Taro- 
Isllos, places whose names are of Indian origin. At the tetter 
place are still to be seen the ruins of some habitations, supposed 
fay many to have been used by the Peruvians during tbeir 
journeys; but, by others, and perhaps with more probability s 
as having been erected to give temporary shelter to the negro 
slaves, who were formerly carried from Buenos Ayreg across 
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the mountains, by this road, for the supply of Chile and Peru. 
At La Punta d'e las Vacas, the Incas road again leaves- the 
high road, and may be traced across the river of Mendoza, and 
along the Valley of Topongato, to the foot of the lofty moun- 
tain of that name, by which, it passes into the Valley of the 
Ten ay an. 

The early Spanish writers on these countries give details re- 
electing these royal roads of the Incas; and, among other 
things, state, that' from Cusco there existed a double line of 
these roads, over an extent of about 500 leagues, towards Quito, 
the one being made along the plains, at great trouble and ex- 
pence, to obviate the difficulties presented by a sandy and loose 
soil,' and the other along the mountains, in which cases ridges 
were levelled and valleys tilled up, the latter being preferred in 
summer. These roads were twenty-five feet wide, and, at regu- 
lar distances, bad palaces, store-houses, and. other habitations, 
for the use of the officers of the royal house and of the revenue. 
From Cusco these roads also proceeded in a southerly direction, 
dividing into several branches, one of which passing through 
Potosi, was continued by the route now called Caraino del Des- 
poblado, along the Cordillera of the Andes, belonging to Salta, 
La Rioju, San Juan, and Mandoza, the continuation of which 
is seen at Uupallata. This branch must have been originally 
formed for the purpose of communicating with the Araucanian 
Indians,. and the other nations inhabiting Chile, and those tribes 
which inhabit the country along the eastern side of the Southern 
Cordillera of the Andes, and from thence to the Southern At- 
lantic Ocean and Cape Horn, all of whom are of quite a diffe- 
rent race, and speak a language very different from the Quichoa, 
or language of the Peruvian Indians. The cause wby they 
seem to have preferred this route to any other, may be suppos- 
ed to have been the greater abundance of water and other con- 
veniences for travellers, than along either side of the mountains ; 
these, in many places, being very scarce on the eastern side, and 
are altogether awanting on the western, where the desert of 
Atacama, bounded on the one side by the Pacific Ocean, and on 
the other by the Andes, is quite impassable. Besides, the moun- 
tain route may be presumed to have been safer, more free from 
interruption, and more centrical for the purpose of eommunica- 
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tion with the .various nations inhabiting both sides of the Andes. 
It is evident, from, the size of these roads, and the precision 
and care with which the; have been formed, that their inter- 
course with these nations must have been considerable ; and they 
are calculated to convey to us high ideas of the energy -and civi- 
lization of the Indians of Peru, before they had any knowledge 
of European customs. At the present day, the Peruvian Indians 
are so tenacious of the customs. and habits of their ancestors, 
that they generally prefer travelling on foot to every other mode, 
and thus, from constant habit, are capable of performing on foot 
very long journeys in a short space of time, without exhaustions 
and with very little nourishment. To this cause may with jus- 
tice be ascribed the circumstance of the Spanish officers, during 
the late war of. independence, having so effectually retained this 
part of the new world! under the dominion of the mother coun- 
try; almost the whole of their infantry was composed of these 
Indians, with whom they were able to make such long and ra- 
pid marches, as rendered them, in a mountainous country, su- 
perior in point of mobility to any other force which could be 
brought against them. Some of these Indians, who are called 
Cholos by the people to the south, even now occasionally travel 
on foot from Peru, along these mountain routes, to visit Chile, 
Mendoaa, and other places, where they carry on a petty traffic with 
gums, and various vegetable-products of their own country, and 
a few articles of their own manufacture. This mountain route, 
in a considerable part of its extent, is also at the present day 
frequented by such of the inhabitants of Mandosa and San Juan 
as convey troops of mules for sale, and carry brandies and other 
articles of produce to Upper Peru, or Bolivia, as it is now called. 
This road is considered by them to be the most direct, and pre- 
ferable to any other, on account of the plentiful supply of water, 
fire-wood, and pasture for their mules; and it is probable that, 
in time coming, it will be much frequented for similar purposes. 
This route is traversed in various parts of its extent, by a num- 
ber of passes across the Cordillera of. the Andes, among which, 
north of that of Uspallata, may be mentioned, the Pass of Los 
Patos, celebrated as the road by which General San Martin 
Crossed with his army from Mendoza to Chile before the battle 
of Cbacabuco. Further to the north are situated the respective 
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u nti es which communicate between San Jdu and Coquimbo, 
and between La Kioja and Copiapo, which latter place is situ- 
ated on the southern boundary of the desert of Ataeama ; and 
itt that part which is denominated £1 Despobbuio, it is gross e d 
by the road which communicates from Saha to the port of Co- 
bija, at the northern extremity of the Ataeama desert. This 
latter place has of late risen to some importance, having, under 
the name of £1 Puerto Lamar, been erected into a free port by 
the government of Bolivia, for the introduction of goods into 
that country, so as to avoid the heavy transit duties and other 
charges to which they are subjected, on passing through the port 
of Arica and other parts of the Fuertos Intermedins, which be- 
long to the Peruvian Republic, or the government of Lower 
Peru. This spot, which is the only place where the Republic 
of Bolivia communicates with the Pacific Ocean, notwithstand- 
ing all the eocourageroeut given to it by an almost entire exemp- 
ti«n from duties, is yet so scantily supplied with water for the 
use of man and beast, thai it can never become a place of exten- 
sive population. 



Ot*tMe Stomach of the Matm pmtadadgla cfCeybn. ByC.T. 
Whitkfield, Esq., Assistant-Surgeon, Royal Artillery. 
Communicated by Sir James Macgrigor, Director-General 
of the Army Medical Department, 6cc &c. With a Plate. 

.A. few weeks ago, while engaged in the dissection of an indi- 
vidual of the Kdentated family, Pangolin, " Manis pentadae- 
tyhT (or trivially, Scaly Lizard), I observed, within its stomach, 
a cyst, which, as it was filled with a vast number of worms of 
the Aacaris genus, I was led to consider as a deviation from 
(ha natural structure of the organ. But having since examined 
the stomach of two other individuals, in which the same features 
were found, that conclusion has been necessarily abandoned. 
This structure appears to me, from its peculiarities, to deserve 
the notice of those engaged in the pursuit of comparative ana- 
tomy ; and Baron Cuvier having described distinctly, in me 
Anatomic Comparee (vol. iii. p. 887.), the form, division, and 
pyloric granular structure of this stomach, and yet left imno- 
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tided the part here more particularly .alluded to, I am induced 

to offer the following observations on the subject:— 

The shsmtchrof thepangolin m tHu, differ* but little in out- 
ward appearance from the stomach of many of the mamtnana, 
Us division into t^o cavities being scarcely perceptible ; but its 
imiscuUt fibres . are stronger and moos apparent, particularly iai 
tbe cardiac portion, aad some may be txaced readily to the py- 
lorus. When laid open, however, the two cavities are very 
evident, and are distinguished, not only by the thickness and 
strength of their parietes, but also by their lining membrane. 
The membrane of the cardiac portion is rugous, or puckered 
into numerous irregular folds ; sod the membrane of the pylo- 
ric portion resembles the thick coriaceous lining of the gizsard 
of the gallinacea. In this part may be observed numerous open- 
ings, the excretory ducts of a large granular structure which is 
there situated. Between these two portions of the viscus is 
situated the peculiar cyst-like structure, the form, exact posi- 
tion, and aperture of which may be better understood by a res 
foresee to the accompanying Plate I., than by any verbal aV 
soription. It is lobulated, and resembles the convolutions of 
the cerebrum, covered with the pia mater. It occupies nearly 
the centre of the large curvature of the stomach, and projects 
into its cavity ; is of an elliptic form, with its long diameter placed 
transversely, and is covered by the inner membrane of .the 
stomach, which is here smooth. In the centre of the side to- 
wards the pylorus, is a large opening, leading into a cavity, and 
thence into several chambers, which are constituted by the lobe- 
like structure I have described. The margin of this opening 

- is studded with follicular glands, which are continued in a chain 
towards tbe pylorus ; and the inner surface is highly vascular, 
and secretes a ropy mucous fluid. 

Insects, particularly ants, form the principal food of the pan- 
golin, and of many others of the edentated family, and for ob- 
taining these, its long and delicate tongue, for penetrating into 

- small cavities, seems to be well adapted. But it may be as 
sumed, that' insects are not its only food, and that there is 
strength and provision as great as with the gallinacea, for tritura- 
ting and digesting grain or roots, and the very strong and talon- 
like nails (well adapted for turning up the earth), with which 
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the fore-feet are furnished, would seem to favour the conclu- 
sion. 

Within the stomach there was a quantity of sand, gravel, 
and small pebbles, but there were no traces of food. In, one 
instance, within the lobulated body, there was, as I have already 
noticed, a vast number of living ascarides ; but, in a second 
instance, a few only were found, and in a third there were 
many. Are these worms taken in from without, or are they 
generated within the viscus ? If generated there, do they find 
a retreat within the chambers of the central cavity, during the 
early and triturating process of digestion ? 



Repetition of M. Dutrochefs Experiments on the Mimosa 
pudka. By Robert Sfittal, Esq. one of the Presidents of 
the Flinian Natural History Society. 

As I have not observed any notice of M- Dutrochefs experi- 
ments on the Mimosa pudica having been repealed in this 
country, perhaps the following communication, containing an 
account of some of these which I performed during the summer 
of 1828, and again during the summer of 1829, may not be 
altogether uninteresting. 

To give an idea of the opinion of this philosopher on the 
structure and functions of the sensitive plant, I shall, before de- 
scribing the corroborative experiments, present, in a few words, 
a general view of those points which most concern the present 
topic, that what follows may be the better understood. 

After much research, M. Dutrochet concludes that the Mi- . 
mosa pudica possesses the elements of a diffused nervous system, 
more especially developed in the leaves and bourrelets situated 
at the base of the petioles. This nervous apparatus, he ob- 
serves, is seen on the walls of the cells and tubes of the plant, in 
the form of small semitransparent globular and linear bodies, 
which become opaque from the action of acids, and transparent 
from that of alkalies. He believes that all the motions of the 
sensitive plant are spontaneous, or depend on an internal princi- 
ple, which receives the impressions of external agents, and that 
the nervous apparatus mentioned conveys those impressions, or 
it the seat of what he terms nervimotility. 
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To prove, then, that impressions made at one part of the plant 
are conveyed to other parts, following M. Dut rochet, I concen- 
trated the rays of light by means of a lens on one of the extreme 
leafets, and found that immediately afterwards this leaflet, with, 
its fellow on the opposite side, closed ; and that the impression was 
conveyed down the petiole was evident, from the leaflets below 
closing in succession downwards ; then the leaflets of the second- 
ary petioles on each side closed from below upwards, or towards 
the extremity of the leaf; shewing whence the impression came, 
and its course. Much about the same time, the secondary peti- 
oles supporting the leaflets approached each other in a lateral 
direction ; then the primary petiole bent itself down towards the 
ground. Sometimes this was all that happened, and occasionally 
the impression did not go so Gar; but generally when the sun- 
shine was bright, it was conveyed to the other leaves of the plant, 
for the most part to those above and below first, then to the 
next in vicinity ; sometimes, however, the impression was mani- 
fested first in those leaves at a considerable distance from that 
on which the stimulus was applied ; the first effect on which was 
the bending of the petiole towards the ground, the next the ap- 
proaching of the secondary petioles, and, lastly, or about the 
same time, the closing of the leaflets in pairs, in each of the 
secondary petioles, from the base towards the extremity of the 
leaf; the motion being reversed in regard to that in the leaf 
stimulated. Such, then, were the general effects of the concentra- 
tion of the sun's rays and other stimuli on the leaves of the 
sensitive plant. The Mimosa pudica, however, frequently closes 
all its leaves in the bright sunshine, the primary petiole being 
then, as far as I have observed, generally in an erect position, 
the leaflets and secondary petioles only being flexed ; the same 
happens at night, with considerable flexion of the primary 
petiole ; also in cold weather, and on the application of many 
stimuli. I remember several years ago, being very much asto- 
nished at the effect produced by cold water on the Mimosa pudica. 
During bright sunshine, I poured a quantity of cold water into 
a plat in which the flower-pot, containing the plant, was standing ; 
immediately after which, the leaves rapidly flexed themselves to- 
wards the ground ; the secondary petioles and then the leaflets 
closed. That it was by the roots that the impression was con- 
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Veyed was evident, from the effects manifesting themselves at 
die lower part of the item first; and proceeding progressively 
upwards. I have tried other stimuli, such as caustic and a 
heated iron-wire, which perhaps answers best. It is more con. 
venient in experimenting, for it may be had at any time, which 
cannot be said of the bright sunshine, more especially in this 
country, and does not destroy the leaves like caustic, it not being 
necessary to touch, nor even to apply it so near as to scorch them; 
it also appeared to me to act more certainly than any other sti- 
mulus in causing the flexion of the leaves, and its impressions 
seemed to be generally conveyed further than those of any 
oner. After the Application of these stimuli, the leaves became 
erect, but not for a considerable time, longer or shorter, accord- 
ing to the state of the atmosphere, which appears to have great 
influence on their action, this being always in. most perfection 
during warm moist weather, and bright sunshine. The leaves, 
on becoming erect, I have always found as sensitive as before 
the application of the stimuli mentioned, but Professor Graham 
hasfoutid that thirproperty is completely destroyed, for a much. 
longer period, by the application of the vapour of hydrocyanic 
acid to the leaves of the plant, tban after other stimuli. 

The part of the plant which conveys these impressions, M. 
Dutrochet believes to be situated in the woody fibres alone. I 
have not repeated all his experiments to prove this, having been 1 
unable to procure plants sufficiently large for the purpose, but 
I performed one, and that in the following way: I removed all 
the cellular structure composing the external part of the hour- 
relet, and left only the small bundle of woody fibres in the 
centre, having previously supported the leaf so treated, with a 
glass rod. On applying the heated iron-wire or lensto the leaf, aft 
ter this operation, the impression was conveyed to the other 
parts of the plant, and the usual consequences of such an applica- 
tion took place, apparently little, if at all, impaired in intensity. 
M. Dutrochet, in another experiment, reversed that just de- 
scribed ; that is, he removed the central bundle of vessels, and 
left only the external cellular part of the bourrelet, after which 
he found, on applying similar stimuli, that these impressions 
were not all conveyed ; but this experiment I have not repeat- 
ed : it is a very delicate one, and can only be done in large 
plants. 
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The next experiments are concerning the organs of motion 
in the sensitive, plant,- -a* to the kind of motion, it is by what 
M. Dutrochet terms incurvation, — the meaning of which will easi- 
ly be understood by the following experiments, which I have re- 
peated, tending to prove what part of the sensitive plant it it 
which possesses this power. He states that the moving power 
of that plant is situated at the basis of the primary petioles, the 
secondary petioles, and also at the basis of each of the leaflets. 
This organ of motion then, which he terms a bourreiet, is the 
tittle oblong swelling situated at the different places mentioned. 
To prove that it does possess the powers attributed to it by M. 
Dutrochet, following him, I removed the whole of the cellular 
substance of the bourreiet at the base of a primary petiole, leav- 
ing merely the central bundle of vessels : it was not every leaf 
which could support itself after this operation, but afewdid so, and 
the better after the removal of a portion of the leaf, so as to les- 
sen its weight ; and it was impossible to excite any motion in the 
primary petioles of such afterwards, although otherwise the leaf 
appeared quite healthy, and motion was excited as usual in the 
other bourrelets. This then proves, that the bourreiet is the or. 
gan of motion ; and the next question is, How do the flexion 
and extension of the leaves take place? This is solved by the 
following experiments : — 

I removed the upper half of the bourreiet at the base of otie 
of the primary petioles, with a sharp knife ; immediately after 
this, the leaf, instead of flexing itself towards the earth, which 
was always the case with those leaves in which the bourreiet 
was uncut, after the same extent of agitation which necessarily 
arises during the performance of the operation, remained for a 
time in the same position in which the leaf happened to be 
when this was performed, but soon began to move gradually 
upwards, and there it remained stationary while the plant was 
sufficiently supplied with water.; for this, as M. Dutrochet re- 
marks, has a great effect on the motion, which is supposed by 
ram to occur, in consequence of an afflux of fluid to the one or 
other side of the bourreiet, according to circumstances. The 
application of a drop of water to the cut surface, in general 
caused a rapid movement of the leaf upwards, and to a greater 
extent than usual ; and no agitation or stimulus short of such as 
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destroyed its vitality, could cause the leaf, after this opera- 
tion, to flex itself towards tbe ground. This experiment, then, 
proves that the portion of the bourrelet which raises the leaf, is 
not the upper half, but that it is forced up by the action of the 
lower half alone. 

To shew the action of the upper, I removed the lower half 
of tbe bourrelet in the same manner as formerly mentioned, con- 
cerning the upper, immediately after which, the leaf bent itself 
towards the ground, and there it remained, and never rose again, 
although otherwise quite natural. The descent was always more ra- 
pid after this operation than the ascent of the leaves after the re- 
moval of tbe upper half of the bourrelet, as in the former ex- 
pertinent ; and this no doubt is caused by the assistance which 
gravity gives to the force downwards ; but it is manifest that 
there is a force pushing downwards, for, on simply inverting the . 
flower-pot containing the plant carefully, the leaves operated on 
will be found to beonly slightly raised from the earth, the effect of 
gravity being in such a case reversed. This experiment, then, proves 
that the lower part of the bourrelet does not cause the descent of 
the leaf, but that this is confined to the upper half alone, the mo- 
tion being caused byiheurvation downwards, as the contrary is pro- 
duced by incurvation upwards, in consequence of the occasion- 
al turgescence of these parts, excited by the stimuli mention- 
ed. After these operations the leaves remained in a healthy con- 
dition for a considerable time, generally for many days, but 
were rendered less able to bear the beat of the mid-day sun. 

The leaves of the Mimosa pudica, like the leaves of most 
plants, turn themselves towards the light, and this is effected in 
the plant under consideration by tbe action of the bourrelet, which 
possesses a lateral incurvation to a slight extent ; and in remov- 
ing tbe upper or under portions of the bourrelet, in the experi- 
ments described, if the incision happened to be a little to either 
side, the leaves were invariably twisted upwards or downwards, 
and to one or other side of the stem. 

Such, then, are repetitions of a few of the experiments of M. 
Dutrochet, on this very interesting plant, and the conclusions to 
which they lead are quite in unison with those of the author 
himself. There are many more however, just as interesting, 
which at some future opportunity I propose to consider. 
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Additional Remarks on the Climate of the Arctic Regions, m 
Answer to Mr Cokyhk*re. By the Rev. John Flxmiko, 
D. D. F. R. S. E. (Communicated by the Author.) 

The remarks which I communicated in the April number of 
this Journal, " On the value of the Evidence from the Animal 
Kingdom, tending to prove that the Arctic Regions formerly en- 
joyed a milder Climate than at present," were not intended to of- 
fend any class of readers, and did not seem likely to provoke any 
angry discussion. My surprise was therefore considerable, when 
I found, in the following Number of the Journal, an " Answer" 
to my paper, by the Rev. Mr Conybeare, in which the author 
has betrayed a degree of irritation incomprehensible in the pecu- 
liar circumstances of the case, and has exhibited such a want of 
accurate information, sound judgment, and good taste, as to re- 
call the character which Martin Lister gave of certain geologists 
in his day : — " It is to be observed (says he) where men are 
most in the dark, there impudence reigns most : they are not 
content fairly to dissent, but to insult every body else." Indeed 
the whole character of the paper differed so much from the esti- 
mate I had previously formed of Mr Conybeare's attainments, 
that I was disposed to indulge the hope that he would, upon due 
consideration, do himself justice by voluntarily avowing the mis- 
takes into which he had been betrayed. His silence, however, 
has left me no other course to pursue, than the painful one of 
exhibiting him to the readers of this Journal in a light which 
will probably fill their minds with surprise, and perhaps his own 
with mortification. 

In the paper which has given rise to this discussion, I at- 
tempted to point out the value of Analogy as an instrument of 
research in Natural History, and the danger arising to geology 
in particular, from confounding the terms genus and species. 
The important question which I proposed to solve, was thus 
stated: — " Supposing ourselves acquainted with the habits and 
distribution of one species of a genus, can we predicate, with any 
degree of safety, concerning the habits and distribution of the 
other species with which it is generically connected ?" In order 
to proceed with due caution, I investigated the three following' 
conditions : — " 1. If two animals resemble each other in struc- 
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tare, will their habits be similar P 2. If two animals resemble 
each other in external appearance, will their habits be similar ? 
3. If two animals resemble each other in form and structure, will 
their physical and geographical distribution be similar f The 
numerous facts which were produced under each of these headp, 
justified the reply in the negative. When I read the title of Mr 
Conybeare's paper, " Answer," &c. I was at first struck with the 
boldness of the attempt to outargue demonstration, and did ex- 
pect that he would nave ventured on the examination of the dif- 
ferent points I had discussed, and have endeavoured either to dis- 
prove my facts, or to combat the soundness of the conclusions 
which I had drawn from them. I regret to find, however, that 
it did not suit the tactics of my opponent to pursue so straight 
a course. He seems to have been aware of the impregnable 
nature of the positions which I had taken up, and wisely kept 
at a distance, resolved, however, to practise a little desultory 
skirmishing, to convince his friends that his spirit is not wholly 
subdued. To soothe his feelings, by giving him employment, 
I shall put a few light troops in the pursuit, ordering them to 
trace every step he has taken ; fight him wherever be pleases to 
make a stand ; and, should he oner to surrender, to give bim 
honourable terms, not on account of his dignified conduct since 
the commencement of the campaign, but in consideration of his 
former good character, and the efforts he has made to restore the 
Eualio Sauri ; but, above all, his connection with our esteemed 
ally, " The Geology of England and Wales." 

The first paragraph of the " Answer," begins with what Mr 
Conybeare probably imagined I would value as a compliment, 
and ends with a sentence intended for condemnation. In natural 
history, I am styled " a diligent and meritorious compiler ;" 
while, in geology, my " information is evidently extremely li- 
mited." 

FaJsus honor jurat., et mendax in&niia Urret, 
Quern, nisi mendoaum et mendscem. 

With the value or extent of my compilations from the works of 
naturalists, or from the book of Nature, Mr Conybeare is in igno. 
ranee, as the sequel will demonstrate ; and he is in the same state 
with regard to my geological labours, or the extent of my collec- 
tion of organic remains. Is it not probable that an individual who 
permits himself to praise or to censure an author whose works he 
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has ana read, may he equally dogmatical in reference to iMngt 
he has not studied ? I am censured, at the same time, for pre- 
suming- to differ from Baron Cuvier, and from all the most emi- 
nent names in geological research. I did not expect that my 
tight to judge would have been called in question. When the 
page of Nature is accessible to me, I value the lesson which 
it yields ; and, when backed by such authority, I dare to caH 
nonsense by its true name, even when' uttered by a Cuviec or a 
Conybeare. 

My opponent feels himself obliged by the " interests of scien- 
tific truth,* to object to my " estimate of the value of the evi- 
dence derived from the Animal Kingdom, as to the former tem- 
perature of the northern regions, as altogether insufficient and 
superficial." Doubtless it was unnecessary, on the part of Mr 
Conybeare, to have replied to such a paper, if the author had 
no authority, and his statements no weight ; and still less neces- 
sary to make the reply as lengthened as the original, if all ha 
had to destroy was " superficial." It seems, however, that this 
character attaches to my remarks, because I had been too much 
under the influence of the inductive philosophy. I had, it would 
appear, tried the value of the standard, in the first place, by a 
number of particulars with which I was acquainted, and which 
injured its value, when I ought to have assumed the standard as 
correct, and thereby been enabled to degrade my opposing_/&cij 
to the rank of trifling exceptions. I was so much occupied, it 
seems, in the examination of the partiatlars of the argument, 
that I became insensible to the value of its cumulative character. 
But my object was to prove that the particulars in this cumu- 
lative argument were of no value, because different species were 
assumed as identical in distribution, when we only knew that 
they resembled each other generally in structure. Now, it is 
this general resemblance in structure which has induced Mr 
Conybeare to conclude that ail the analogies invariably lean one 
way,— all point to the "products of warmer climates as the only 
beings with which the tenants of our strata hold affinity.* 1 Mr 
Conybeare (as well as many other geologists of reputation who 
have not attended to the first principles of zoology) does not 
seem to be aware of the origin of this affinity, the character 
of which, on this account, it seems necessary to state fa this 
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place, however briefly. There are more species of miii™1« jn 
tropical than in arctic countries, and better collections of spe- 
cimens of these in our public establishments. Whenever, there- 
fore, we attempt to trace the resemblance of a new, recent, or 
extinct animal to those which have been identified, we may 
expect to find analogous forms most readily where the species 
and the specimens are most numerous. All this leaning one way 
may point oat genericai affinity, but, in reference to the point 
at issue, the physical distribution of species, it offers no assistance 
whatever. My views " of tbe doctrine of chances," therefore, 
do not probably differ much from those of my opponent, who 
does not seem to be aware that he throws with loaded dice, and 
that the " cumulative 1 ' evidence which is cast up, though highly 
useful to the systematical zoologist, has hitherto betrayed the 
unsuspecting geologist into error. 

I am at a loss to comprehend in what way Mr Conybeare 
has any right to censure me, on account of the difference of 
my " geological notions, from the speculations of Professor 
Buckland." I am not aware of any remarkable difference in 
geological opinion betwixt us, with the exception of the " di- 
luvian hypothesis." The views of Cuvier, on this subject, I 
have always considered as erroneous, and I did regret that so 
acute and energetic a geologist as Professor Buckland should 
have been deceived by them. The learned Professor's zeal for 
a favourite vision, led him to provoke me to a reply in tbe 28th 
Number of the Edinburgh Philosophicaljoumal, April 1826, — 
a reply which my friends assure me gave the death-blow to the 
diluvian hypothesis. Certain at least it is, that, since that time, 
with the exception of a very few individuals who may still be 
found on stilts, amidst the " retiring waters,"" the opponents 
of the hypothesis have become as numerous as were formerly its 
supporters, and the period is probably not far distant, when the 
*' Reliquiae diluvianse 1 " of tbe Oxonian geologist will be quoted 
as an example of the idola specus. 

When we examine any genus of animals or plants, we find 
the species differing more or less in habit. Whatever species 
we assume as the type, the others will be found varying more 
or less in form, and in their relation to heat and moisture. - If 
we consider the typical species as limited to a certain isothermal . 
line, others will be found departing therefrom ; and in many 
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groups will be found species linked together by external resem- 
blance, yet widely separated by geographical distribution. In 
every genus, whether limited or extensive, there is a leaning 
this way, (even in the Palms, to which Mr Conybeare rather 
incautiously alludes), though this cumulative evidence has been 
strangely overlooked. These plain truths, familiar to every one 
in the least degree acquainted with the laws which regulate the 
distribution of animals, constitute the foundation of my argu- 
ment, though it has been unaccountably perverted by my oppo- 
nent. He exhibits me as stating that, " because some genera are 
not limited, therefore no genera are so limited," or " because, 
in certain widely diffused genera you cannot argue from the ha- 
bits of some of the congenerous species, to the rest, therefore 
yon cannot argue thus in any genera whatsoever." Now, such 
views of the subject never entered into my mind ; and most cer- 
tainly I was never guilty of sending such nonsense to the press. 
The reader will search in vain for it in my paper of April last 
It has been said, that, " when a man has the framing both of 
his own argument and that of his antagonist, he must be a 
very unskilful logician if he do not come off with advantage." 
But though the " narrow system of Oxford logic," in which 
my opponent states that he has " unfortunately been trained," 
may have dictated to him such a mode of proceeding, com- 
mon candour should have exercised a counteracting influence; 
and common prudence should have restrained him from putting 
on record such a proof of his limited acquaintance with the in- 
fluence of climate as the following, in which, by a singular mis- 
take, he attributes the habits of the individuals of a species, to 
■the species of a genus : " Nature has limited by the laws of 
climate, not only species but genera ;" " so that although some 
stray species may be found beyond the general limits, yet these 
are very rare, and always attest, by their dwarf size, how un- 
congenial is their habitation." 

Before proceeding to the consideration of what Mr Conybeare 
supposes to be the proofs of the accuracy of his views, I may 
notice the censure he passes on my " philosophical boldness," 
-because I ventured to state that Cuvier bad boasted too confi- 
dently of analogy as a guide; and, because I quoted the re- 
semblance of the sheep and the sow, in the general form of their 
feet, while a great difference existed in the digestive organs. 
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• Mr Conybeare should have compared the feet of the two spe- 
cies before he ventured to write on the subject. I might have 
quoted several other- examples, from the same source, but I 
shall at present only supply one other. Cuvier has declared 
that " the smallest articulating surface of bone, or the smallest 
apophysis, has a determinate character, relative to the class, the 
order, the genua, and the species to which it belonged ; inso- 
much, that when one possesses merely a well preserved extre- 
mity of a bone, he can, by careful examination, and the aid of 
a tolerable analogical knowledge, and of accurate comparison, 
determine all these things with as much certainty as if he had 
the entire animal before him. 1 ' Yet in spite of this piece of 
silly gasconading, the learned anatomist is forced to admit, in 
reference to the fossil bones of the genus Horse, " It is not pos- 
sible to say whether it was one of the species now existing or 
not, because the skeletons of these species' are so like each other, 
that they cannot be distinguished by the mere comparison of 
isolated fragments." Analogy is thus at fault ; for surely re- 
markable differences prevail in the external appearance, habits, 
and distribution of the Zebra, the Ass, and the Horse. 

We admire the boldness with which Mr Conybeare ventures 
to proceed from generals to particulars ; and he commences by 
displaying the extent of his knowledge regarding the distribu- 
tion of the Lamelliferous Potyparia, constituting the genus Ms- 
drepora of Linnaeus. After all his researches, he has discover- 
ed that a single species lives in the seas of Norway, and he tri- 
umphantly exhibits this " solitary tenant of colder seas," in 
contrast with the " hundreds of species inhabiting warm la- 
titudes.'" (There is a considerable numerical exaggeration here, 
which I leave to its author to correct.) In a note to this 
paragraph, he adds, that an English Caryophyllea had been 
described by Mr Broderip, in the Zoological Journal for April 
1828. Mr Broderip, it is true, imagined that ** the hard 
parts of this indigenous species do not appear to have been 
any where described ;* but had Mr Conybeare been acquaint- 
ed with the history of British zoophytes, he might have 
corrected this mistake, by pointing out that I myself had pub- 
lished (in the 2d volume of the Wernerian Society's Memoirs) 
a description of the same species, fourteen years previous to 
April 1828 ; and I may add, that Dr Leach saw my specimens 
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ta early as 1812. Personally unacquainted, apparently, with 
the physical distribution of the Lamelliferous Polyparia, Mr 
Conybeare endeavoured to gain the requisite information, by a 
process which indicated his incompetency for the task. In or- 
der to ascertain the number of species, he consulted Lamarck's 
Catalogue, (Histoire NatureUe des Animaux sans Vertebres, we 
presume), which is not offered as complete, nay, where the au> 
thorexpresslysays, "J'ai cite d'un premier jet etpreaque*o*wre- 
tkerehti, sous casque genre, tan tut un petit nombre d'especes, 
tratot un nombre beaucoup plus grand. 11 In ordinary circum- 
stances, any zoologist wishing to ascertain the productions of 
the northern regions, would have consulted those authors in 
whose writings the species have been described, inaUfid of a con- 
fessedly imperfect compiler. Mr Conybeare must surely hare 
heard of the " Systems Naturae" of Lmneaia, where the Ma- 
iwjtronA ramea is recorded as a native of Norway, as well at 
prolifaa. If he could not have obtained a sight of the " Sys- 
terna," he might have consulted the " Elenchus Zoophytorum" 
of Pallas, and he would have found similar notices. But be 
should not have contented himself with even such compilations. 
" Lubuit enim integros adire fontes, at que haurire " In the 
" Prodromus Zoologise Danicje" of Muiler, be would have found 
notices of the following as northern species, M. interstmcta, da- 
micor*i*, mnricata, proiifera, virginea, ramea. In the Fauna 
<iramumdica of Fabricius, M. damicorms and parasitica are re- 
corded. Had he even imposed on himself the less irksome task 
of ascertaining the number of British Species, and ever opened 
my " British Animals," he would have found three species in- 
dicated as natives of our own seas, (p. 598). He would thus 
have discovered nine species inhabiting the colder seas, instead 
of his " solitary tenant,' 1 and saved himself the pain of owning 
his connexion with the following flippant remarks : " How will 
Dr Fleming account for the gradual disappearance of this family 
in our latitudes ? Why does a page of our natural history, once 
so rich, now present a total blank ?" 

I have thus redeemed a pledge given at the beginning of this 
paper, that Mr Conybeare lauded me as a compiler, when be bad 
not at all examined my alleged compilations; and I may now add, 
that be appears to have been unacquainted' with the animals 
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■boat which he was speculation, and even with the authors by 
whom they have been described. 

i Mr Cohybeare next passes on to the Crbnoidea. ■ There is a 
large species, a native of the West Indian seas, and a species 
inhabiting our own seas, so minute (surely he has never seen 
Thompson's figure or description !) " that it cannot be ascer- 
tained to belong to the family at all, without a powerful lens." 
All the fossil species are large, and hence the analogy he sup- 
poses is in his favour. But Mr Conybeare should have been 
'aware, since the discovery of the Encrinvs MUleri of that in- 
defatigable zoologist the Rev. Lansdbwn Guilding, that there 
is a small species as well as a large one in the Caribbsean seas, 
and that in consequence of the facts ascertained by Thompson 
and Guilding, the Pentacrinus and Comatula must he united 
in one group, a circumstance which the frontispiece of Miller's 
Crmoidea might have intimated ; and he may, at the same time, 
be informed, that a large and well developed species of the ha- 
ter is now before me from North Lat. 78°- 

My opponent very prudently passes over the bivalve and 
unchambered univalve shells, and makes a stand under the pro- 
tection of the NautUidte. " The few existing species of this 
class (he says) are confined to warm latitudes." Where did he 
learn this dogma, uttered with so much complacency? In 
Turton's Couchological Dictionary there .are 24 species, and in 
my " British Animals" 39 species of the class, enumenMed as 
natives of our own seas ! " Turpe est in patria vivere et pa- 
triam nescire." 

Having hitherto conducted the chace in a more rapid man- 
ner than was probably suitable to the resources of the pursued, 
we shall slacken our pace for a few moments while we discuss 
the merits of bis arguments derived from Reptiles. Of the Cro- 
eodilida, he says, '* This family actually includes many species, 
and is exclusively limited to warm latitudes." ( Some of the 
species are certainly natives of warm latitudes, but there is here 
a leaning observable in some species towards colder regions. 
' The crocodile of the Nile can surely bear a greater degree of 
cold than the one which inhabits Senegal, though probably less 
than the caiman of the Mississippi, for, according to Cuvier, 
*' cette especeva assez loin au oord ; elle remonte le Mississippi 
jusqu' a la Riviere Rouge. M. Dunbar et le Docteur Hunter 
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«u ont rencontre un ittdivktu par le 82° et dean" de latitude nord, 
quoiqu'on fut au mois de Decembre, et que la saison fut assez 
rigoureuseT' If, then, we have an existing species capable of 
living in a temperate river, where is the foundation of the claim 
of the extinct species to be regarded a& exclusively the inhabi- 
tants of warm latitudes ? The geographical positions of their 
remains may be considered as an index of the physical distribu- 
tion of the species. 

" The existing Chefonians? says Mr Conybeare, " with a few 
minute exceptions, are all confined to warm latitudes." He 
ought to have enumerated these minute exceptions, stated the 
number of species natives of Europe, and the different stragglers 
which have visited the British shores, aye, the Ultima Tbule ; 
and we have no doubt that bis pen would never have recorded 
the passage now quoted. 

Mr Conybeare gives " a list of the animal genera actually 'li- 
mited exclusively to warm latitudes, but occurring fossil in this 
country ." He admits that certain genera afford no indications 
as to temperature whatever, and affects to overlook the value 
of the evidence which they furnish in determining the laws of 
physical distribution. But to what extent will his selected ani- 
mal genera aid him ? His first example is the Elephant. This 
genus is at present confined to warm latitudes ; therefore he sup- 
poses every fossil species must have flourished in a warm lati- 
tude. '- It is not my intention to repeat the arguments already 
advanced, to prove the falsity of this conclusion, for the scanti- 
ness of Mr Conybeares zoological attainments prevents him 
from comprehending their value. But I will introduce him to 
Baron Cuvier (whom he has designated " the first philosophical 
authority," but whose writings he does not appear to have exa- 
mined), who will tell him, in the first volume of his incompa- 
rable work " Recherches sur les Ossemens Fossiles," that the 
extinct elephant or mammoth was not a dwarf ; that it had a co- 
vering suited to a cold climate, (p. 197) ; that it possibly could 
support a temperature too low for the existence of Indian species ; 
that it is even probable that it was so constituted as to prefer a 
cold climate, (p. 200) ; nay, so satisfied is Baron Cuvier of rite 
'visionary nature of the views entertained by the school to which 
Mr Conybeare belongs; that he says, " Ainsi toutes les hypo- 
theses d'un refroidissement graduel de Is terrc ou d'une varia- , 
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tioo lente, soil dans lHnchaation, soit dans hrpositiande Taxe 

du globe, tomtent feltes-mimes, (p. 203 ; see also p: 88). 

Mr Conyboare clows his paper with tiie following pass ag e : 
" I will also add, that the bones of Cctacea, which might at first 
sight seem to indicate a cold ocean, cither belong to species re- 
sembling those of the Mediterranean (the Rorqual), or to ex- 
tinct genera (the YAphms), or are considered by Cuvier as 
doubtful." So far, however, is this state of the; case from be- 
ing a correct one, that Baron Cuvier has enumerated ten fossil 
species : one is like a species native of the Ganges, a second has 
no close affinity with any known species, while the remaining 
eight bear a resemblance to the species at present natives of the 
British seas ! " Some of the spcciea referred, to by Cuvier as 
analogous, the Narwal, for example, are not likely, in. onr day 
at least, to dwell in the Mediterranean, even under the protec- 
tion of my opponent 

I have thus replied to Mr ConybeareV paper, when proba- 
bly I might have been employing myself otherwise to greater 
advantage. But the interests of truth seemed to require of me 
to point out the vast difference between confident assertion and 
the deductions of science ; and to attempt to convince my oppo- 
nent that the physical distribution of animals is " a subject (to 
reply in his own terms) in which his own information is evident- 
ly extremely luxated ; and yet one without an intimate acquaint- 
ance with which, it is impossible to conduct to a satisfactory 
conclusion the discussions upon which be has chosen to enter." 



On a peculiar Woise heard at JVoAuA, on Mount Sinai. 

It is known from the reports of travellers, that a low sandstone 
hill, which runs along the east coast of the bay of Suez, about 
three hours from Tor in Sinai, gives rise to a remarkable 
phenomenon. Here, where the ridge is about ISO feet high, 
there is a steep acclivity named Nakuh, facing the coast, from 
which there is heard to proceed a striking and very penetra- 
ting noise. Seetzen, who, in the year 1810, first noticed this 
circumstance, says that at first it somewhat resembles the tone 
of an GSolian harp, afterwards that of a hollow top, and lastly 
was so loud that the earth seemed to shake. To the i 
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lion of the Arabians, it resembles the tones of £1 Nakuh, a 
long board, suspended in a horizontal position in. the Greek 
monasteries, .and there used instead of a bell, a mode of casting 
together the devout now nearly prohibited: hence also pro- 
bably the tale that * monastery is concealed in the hill. 

Seetzen, although he has not attempted a full explanation 
of this sound, maintains that it is produced by the grating 
of the coarse dry sand along the surface of the rock. This 
very obvious explanation does not appear to have been conai- 
dered satisfactory, for we find an English traveller, Mr Gray, 
who visited this place in 1818, of another opinion. He consi- 
ders the grating of the sand not as the cause, but as an effect, of 
the sound, and maintains, in .common with some other travel- 
lers, that the sound must, from the existence of hot-springs, vis. 
those of Hamam faraulm, in the neighbourhood, be of volcanic 
origin, although he can give no other reason for this opinion. 

It is certainly not easy, and probably without experiment 
not possible, to shew how the rolling or sliding of sand down 
an inclined plane, could produce the remarkable noise heard at , 
Nakuh. Notwithstanding this, the opinion of Seetxen has been 
confirmed by Professor Ehrenberg, who, in the year 18S53, also 
visited this remarkable place. He ascended from the base of 
the hill, over its cover of sand, to the summit, where he ob- 
served the sand continually renewed by the weatliering of the 
rock ; and convinced himself that the motion of the sand waa 
the cause of the sound.. Every step he and his companion 
took caused a partial sound, occasioned by the sand thus set in 
motion, and differing only in continuance and intensity from 
that heard afterwards, when the continued ascent had set loose 
a greater quantity of sand. Beginning with a soft rustling, it 
passed gradually into a murmuring, then into a humming noise, 
and at length into a threatening, of such violence, that it could 
only be compared with a distant cannonade, had it been more 
continued and uniform. As the sand gradually settled again, 
the noise also gradually ceased. From the account of Seetxen, 
it is also known that this noise is often heard when animals run 
across the sand ; also when the wind blows violently, or when 
loose masses of rock set the sand in motion. 

The sand of Nakuh is rather coarse granular, and composed 
of fragments of transparent quartz. 
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On the Constitution of the Territory of Rome, with some Gene- 
ral Observations on the Geognoatic Character of Italy. By 
Professor F. Hoffman. With a coloured Map. 

A. Peculiarities of the Roman Territory, arranged according 
to the Differences of the Formations. 

J. he rock formations on which Rome stands, are extremely 
worthy of the attention of the geologist. Few parts of Italy, 
certainly few of those which have been thoroughly investigated, 
contain, in so comparatively narrow a compass, such numerous 
and varied phenomena, and which are of so much importance 
with regard to the history of this earth ; and, if Leopold von 
Bucb, upon these grounds, was justified in saying, on his first 
examination of this country, that this classical spot was as im- 
portant to the naturalist as to the historian ; this assertion has, 
since then, been only the more confirmed, since we have here 
before us a district which has repeatedly, and for a length of 
time, occupied the talents and acuteness of so excellent an ob- 
server. The inquiries of Leopold von Buch himself, the pre- 
vious incomplete exposition of Breislak, which has been in part 
set aside by his successors ; and, above all, the laborious re- 
searches of the meritorious Broccbi, upon the Roman territory, 
will all be welcome and instructive guides to those who shall in 
future direct their attention to a subject still by no means ex- 
hausted ; and the aim of this memoir will be fulfilled, if we suc- 
ceed in presenting a compressed, but clear view, of the most im- 
portant geognostical relations discovered by the foregoing natu- 
ralists, to the judgment of the reader. 

We shall commence with a relation of the individual facts eli- 
cited by the labours of these distinguished philosophers ; and 
then proceed to deduce those conclusions to which these ele- 
ments may lead us. But it will be, perhaps, most in accord- 
ance with our design, first to- make the following observation. ■ ' 
. A single glance upon the form of the surface of the space 
included within the walls of ancient as well as modern Rome, 
informs us, that we may conveniently regard this little territory 
as formed of three quite distinct portions. A broad open val- 
ley, intersected by the numerous windings of the river ; on the 
right, a high, uniform, and nearly continuous chain of hills, 
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with steep declivities and level summits ; an the left, on the 
contrary, a low broken hilly region, the different eminences of 
.which are either completely isolated from one another by diffe- 
rent intersecting prolongations of the valley, or constitute long 
narrow ridges, which terminate in the valley by a soft and gentle 
declivity. ' 

It is extremely satisfactory to the geologist, that here, as in 
so many other cases, the differences in the external physiogno- 
mical characters of this district, stand in close and intimate con- 
nexion with the nature of the rocks which constitute its interior. 

Three formations, formed at very different epochs, and un- 
der very different circumstances, concur in the formation of the 
district. Once covered by the sea to a considerable depth, the 
fundamental rock was formed from the products of the univer- 
sal ocean ;— pierced and ruptured by volcanoes, this received a 
covering of matters taken from the interior of the carta's crust : 
and, later still, it was overflowed to a surprising depth by fresh 
water, which covered it with deposites, partly from a state of 
chemical solution, and partly from a state of mechanical suspen- 
sion. It appears, then, most proper to begin with the traces 
left by the sea, the most general of all these forming powers, on 
the surface of the district ; then pass to the operation of volca- 
noes; and, finally, conclude with the most local and circum- 
scribed phenomena, those referable to fresh water. 

I. Agency of the Ocean. 
The chain of hills on the right bank of the Tiber, the lengthened ridges of 
the Janiculus and the Vatican, both mere prolongations of Monte Mario, the 
highest point of this pari, belong, in the most essential part of their mass, to 
the products of the ancient ocean. ' The uppermost stratum Is a thick bed of 
a peculiar sandstone. A yellow siEceo-calcareoiiB sand is pretty plentiful st 
the Vatican, in the garden of Belvidere, and before the Porta Angelica, to 
the left behind the city wall It uninterruptedly forms the whole declivity 
of the Janiculus, on the side next the Tiber, as far as the exposed state of 
the rock allows us to judge of its internal constitution ; and, on the opposite 
brink, along the wall between the Porta St Spirito and the Port St Pan- 
crazin, full? half the height of the precipice, eighty feet high. In the hollow of 
the Voile d'Infemo. This sand Is often s mere loose unconnected mass, 
more or less evidently formed of fragments ; on the contrary', it is often ce- 
mented by the intervention of a bads, Into a regular horizontally stratified 
conglomerate. BroccM takes notice of n collection of fragments of limestone, 
in front of the Porta Angelica. According to this author, fragments of lime.' 
stone and flint, mixed with loose sand, is seer) behind the city- wall, between 
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the Port* Portene and 8t Pancnudo, m •!*) on that part of the Janiculus, 
where the botanic garden la situate ; at the Villa Saute, and in man)' other 
places In the vicinity. Leopold von Buch particularly describes similar re- 
lations at the Vatican, before the Porta Fabbrlca, going np to the Osteria 
Crucian*. We see here sand and fragments several times regularly alter, 
natlng with one another, and united by a calcareous, often obviously sparry 
cement, full of scales of mica, into a fine grained sandstone, and coarse con- 
glomerate strata. The sandstone itself la abundantly mixed with little sil- 
ver-white and black plates of mica, and is consequently very splendent, and 
Its predominant cement gives It an argillaceous aspect ; yet its man effer- 
vesces stfengly with adds. In the congloneratea, on the contrary, whose 
calcareous cement is much purer, we can evidently distinguish fragments of 
red and white quartz, much greyish. while and blackish-grey Appenine lime- 
stone, blood-red jasper, flint, flinty slate. Similar relations are described 
by the same observer, on the opposite side of the Janiculus, in the above 
mentioned hollow between the Porta S. Spirito and Porta Porteee. The 
sandatopes and conglomerated are here frequently marked by a greater abun- 
dance of a siliceous cement, by which they are changed Into a pudding-tume, 
of a peculiar appearance, forming pieces which are easily recognised in the 
working of the sand-pits, by their superior hardness, and which immediately 
detach themselves. Brocchi Informs us also of a solid sandstone bed on the 
Janiculus, near the wall of S. Pietro, in Montorio ; and on the Monte delle 
Crete ; on the Janiculus to the west of the wall, where it is found in com- 
pany with a very fine breccia, with a calcareous cement. Breielak saw the 
same appearance on the Monte del Fomaci, close to the hills of the Vatican. 
In this superior stratum of our oceanic formation, we seldom meet with 
organic rflnauu ; yet they belong, it appears, entirely to the great shell de, 
poaite, which covers the summit of Monte Mario, at the Villa Mellini ; and 
in which, according to Brongniart, the most abundant, as well as the most 
entire, are large oyster-shells, which bear the nearest resemblance to the Os- 
trea hippopus. The learned Abbate Olsmonde also found here a petrifaction, 
which had been previously described by Brocchi, in his Condtiiieiogiafoti Stib- 
aaawBia, tPatsila of the genus Emorp ii m l a. Brocchi mentions^ that, on digging 
the foundation for the saloon of the Museum of Pius Clement, a bone was- 
found, which was thought by Brongniart to be the metatarsus of a Faueotbe. 
rium. The remains of the fossil mammalia, which Brongniart appears inclined 
to refer to this genus, we constantly found in the environs of Borne, and , ac- 
cording to the express testimony of Brocchi, in the fresh. water depositee. 

Under On nmdttone there regularly occurs, when we can observe the struc- 
ture of the rock, a large mass of iMth-grwg alojMKwi Its fracture is fine 
earthy and large conchoid*!; when moist, It becomes workable, and there. 
foce Is a- true Figuline mark It is found uninterruptedly in the hollow 
which separates the Janiculus from the Vatican, covering both the bottom 
of the valley and the declivities of the adjoining hills to a considerable height. 
Brocchi describes it as behind the sacristy of St Peter, on the Vatican, and 
at the Monte delle Crete, an appendage of the Janiculus. The ancients for. 
lueily used the marl of the Vatican for potter's work, aa hi shewn by the 
verse of Juvenal (Sat. V.) t 
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Many rJey^piui uc now sunk for the am purpose, on the Monte deile 
Crete, end at the Monte dei For— el, which discover to u> the Interior of 
the nMMteJn. Leopold Ton Such gives n* a particular description «f it, 
fromwhkh we gather, that the nmrlliu a decidedly stratified disposition, 
and separata* into bed* of even * fcot. and a-hasf In tUcfcnees, which u« al- 
ternately, dart and light coloured, la ill upper rtrata, Uiomart regularly 
alternates with the bed* ef the above described sandstone and its breeds, 
which is a proof of ite contemporaneous formation. Its interior contains a 
much greater number of organic remains than the sandstone. Brocdd dc- 
scribes, behmd the *scri»ry of Bt Peter, numerous fragment* of iheHa, m. 
aala, lama, and pieCTa at the oarer of ta»£amw J W— ■ There are, like- 
wise, numerous remains of plants, which team to have belonged to br anch ed 
Fvcli Brecchi also found in, it bituminous wood, traversed by slender veins 
of iron.pyriies. Fiaminus Vaeca even mentions, that Urge pieces of it were 
found in the day, on digging the foundations of the church of St Peter. On 
the Monte dalle Crate, are also found numerous remains of marine shells, 
even in the bttdsef day which alternate with the sandstone. The same is 
mentioned by BreMak at the Monte dei Foraari. 

II. Volcanic Agency. 

It we have seen the heights on the right bank of the Tiber, formed 
throughout the greatest part of their mass of a marine formation; on the other 
band we find, in the hilly country on Its opposite side, viz. the seven bills of 
Rome, and the flat country partly connected with them to the south of the 
city, the predominant rocks to be the products of volcanic operations. The 
rock, which Is here most abundant, and which forms the main substance of 
these hills, is a large continuous depoatte of volcanic tuff, tufa of the Italian 
naturalists, and separated, by Brocchi, from to/a— the fresh water deposit?. 
This species of rock, which Is so abundant in many parts of Italy, and in the 
vicinity of every volcano, is distinguished from proper lavas by its never hav. 
ing been seen In the form of a covl/e, or stream ■; 

* The nearest point to Borne, at which true lava is met with, is In the hill 
of Capo di Bove, two miles from the Porta At Sebastian, where it is qusr. 
ried, and under the name of Selcea, or Selee Romano, forma the paving 
stone of the dty. It la a true basaltic lava, with a blackish-grey colour 
( sharp-edged fracture, formed, according to Fleurian's acute observations, of 
an internally crystallised granular aggregate of augite, leurite, magnetic iron, 
different zeolites, Ac (Jouro. de Pbys. 179ft, ii. p. 09.) In its cavities are 
contained many small cubical mellilites, with a white fossil, which appears 
felspar t and, lastly, zeolites. The whole tnsss, evidently rests on peperino. 
Leopold Von Buch believed this trill < to stand isolated and unconnected with 
any active volcano, Breislak concludes from it, the existence of a hypothe- 
tical crater, which he thought to have discovered in the midst of tbe seven 
hills of Borne ; and that its connection with it was destroyed by the hands of 
man. But the researches of Biccioli have shewn it to be the termination of 
a long stream, the origin of which can be traced into the Alban Hills, along 
the Via Appia, the pavement of which often rests on it. 

Within these some years, another locality of this rock has been observed, on 
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BrecehL in his account of the geology of Borne, distinguishes it intu two 
kiads, itiffrring iimrinrisHy from onn aniithnr 

l«/,ti(*oWoJrii(oiirS*«n*n/'. Ii of a reddish brown colour, with orange spots, 
owing topieces of a slaggy pumice-like lnva. Its fracture is earthy ami alraoat 
conehoidal, and is so hards* to be capable of being used as a building storie- 
II contains white mealy leudtes, whose. gradual transition into the fresh 
crystallised substance, has been satisfactorily shewn by Von Buch ; stales of 
brown mica, crystals of black and green augite, and, more rarely, small por- 
tions of felspar. Now and then are found round blocks, and angular frag- 
ments of limestone imbedded in it A fine grained variety can be distin- 
guished, which would appear a homogeneous mass, wane it not mixed with 
numerous scales of black and silver white mica. 

It usually appears in the form of large beds, from four to six feet thick, 
traversed by long, vertical, and oblique fissures, which have probably arista) 
from the contraction of the mam during the process of drying. The fine 
granular variety, again, has the peculiarity of having a disposition to the slaty 
structure, on account of the linear arrangement of the scales of mica. 

Of the ancient Roman monuments, the Cloaca maxima ia built of it, not 
of peperma, as is usually stated ; also the part of the under structure ef the 
Tabularium of the Capitol, which is sealed on the Hill, whilst its outer co- 
vering is of ptptrim. The same hill contains ancient tub quarries. In the 
ruins of the passages in the theatre of Marcellus, we see it cut into blocks 
shaped like bricks ; in the same way are formed the squares of tufa in the 
fortress of the Gtetani at the tomb of Cecilia Hetella, and at the corner 
tower of the new CapitoL 

It appears to be the Lapii quadratui of the ancients, which the Romans, at 
least in early periods, employed in paving the streets. Squares of tufa are 
very often found forming the foundation of the basalt pavement, as is seen in 
several parts of the city wall i for example, at the Porta St Lorenzo. Of the 
two kinds of tophi which Vitruvius mentions as occurring in Campania, the 
Tophus niger seems to be the black stone of Piperinum, which is used in se- 
veral of the buildings of Pompeii, but the Tophui rubor is the Roman tufa. 
The place on the Via.Flaminia, on the other side of the tomb of Naso, where 
the tufa was quarried, and which now bears the name of Pietrt Roaa, was 
called by the ancients Sa*a rubra. 

In the dwelling-houses are found squares of a greyish yellow tufi; with 
pieces of yellow pumice, e.g. in the undent cellar of the house No- 66, in the 
Longaia, and in the foundations of the Papal garden, on the way from the 
Lavator del Papa to the Quartern Fontane- Brocchl did not find this kind 
any where in titu. 

The points where this kind of tufa exists within the city walls, are, com- 
paratively few in number. It forma the chief mass of the Capitolme Hill 
and is here exposed, both by the precipice of the Tarpeian reck, and by the 

the left hand of the road to Ostia, a mile behind the Tre Fontane. It has 
exactly the appearance of the lava at Capo di Bove, and contains crystals 
of Gismondi's AbraxUe, which is most probably a variety of Harmotome. 
It is rather a mechanical aggregate of volcanic slags, of lapillo, sand, and 
ashes, which, carried to a distance from the craters from which they were eject- 
ed, have been deposited in their present situation* 
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■Mhtwiiiisai gslliissa. iililih WW fliimailj iiwil fa umiilss OnUstAv- 

OBtinehUlit appears in the Vigim Lovati, oppotite St Prises, when a quarry 
baa beta opened, from which, u Von Bueh mentions, ware extracted the 
■— fin- the foundation* of the palace BmohL The stone here, from Its 
hards, us and fracture, — . well as colour, MnU* brick* m much, that It 
night easily be mistaken for them, did not wo tee it rising htfbre us into a 
precipice 00 feet high. CountDunin Borkowaki his, in his description of this 
place, compared toe litboidel tufa from the pita of the Moute Verde, before 
the Port* Porlese, with a claystone porphyry. In the Vigna d'Asti, ai well 
as o» the Aventine, Flaminio Vacca has already mentioned |fcj# occurrence of 
tins luu, and auo round St Saba. It further appears on the Cseliau Hill, in 
the subterranean passages to the east of the church of St Giovanno e Paolo, 
where are found the remains of an aadeut Roman edifice j and not far from 
tucuce, atSt Giovanni in Laterano, in the vault No. 2*. Brocchi, too, sew it 
on the Ksquiline Hill, in the section laid bare fay the subterranean jjssssmbm 
of the church St Francesco di Paolo, full of fragments of lava, and traversed 
by variously contorted vein* of fatty clay. It is abundant outside Rome, 
Dealer it at Monte Verde than at Ponte Nomsntron, Torre Pignatara, bis. 
lore the Porta Maggiore, and, finally, at Ardea, and along the Via Ardeatina. 
a*t Cn wt Jer Tttfk, Bntl nt tu f . ■■ It la very different from the preceding : 
colour blacUsb. brown, or yellow brown ; light ; very friable, consisting of 
large looaely connected grains, with white particles of mealy .leucdte; frag- 
ments of augite ; scales of mica, and, at times, containing blackish-grcy 

With regard to the degree of solidity, texture, and colour, it offers great 
varieties, according as it is mare or lees decomposed. It hss either entire- 
ly the character of iupiSo, and is only not so dry and less meagre to the 
feel than that whkh ia now ejected from volcanoes, or it is extremely friable, 
loses the porous texture, and crumbles down into an earthy mass. It is still 
more affected by filtrating moisture, which changes it into a kind of clay, 
which adheres to the tongue ; is viscid, and from which the leucite has van- 
iabed, whilst the augite and mica remain. It ia this same earth which, near 
Velletri, at the foot of Monte Artemisio, is used for the construction of 
bricks; and at St Agata, in Campania, between Hole di Gaeta and Capua, 
for potter's ware. The rude sepulchral urns, at thelakeof Carnevoli, in the 
Albaso, are formed of the same volcanic clay. 

This tufa sometime* forma a peculiar variety, when it is very much de- 
composed, which Brocchi calls earthy tuff, Tvfabrmo. (It is worthy of at- 
tention, that what Brocchi calls, in his catalogue raisotmes, Tufa terroto, is al- 
ways this, which has been since called Granular Turn ; the lithoidal tufa, on 
the other hand, corresponds to the fissrsss of his catalogue. It is of a yellow 
colour, much lighter, and so friable as to crumble down Into • fine powder, 
which absorbs water with a hissing noise, giving out, at the same time, an 
earthy smell. Of such a description is especially the tufa described by 
Leopold von Buch, (ii- p. 31.) This tufa, as well as the former, consists of 
distinctly separated beds, and appears, like it, Intersected by large crevices, 
which divide it into more or less regular parallelopipeds. At Monte Pineio, 
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and close lo the BM«i» of » Litmunx, oatiHethe oatej it .{NMBtotofMh 
«™ tf flu fart*/ aflan* pi*** ; and, in the latter place, it i* pierced b* nuMa- 
reus tubular can**!, which indicate she previous existence of iMHh ■md 
riemt vf tnresi WmileT IfpNMMI awl fljrtber wen in ■ bill It HaBteSHM, 

at the mdtal "Wa Salara, rat the «h) Momntain eftb* Jwuits? adwit 
tbe city wallB, between tbe Porta St Giovanni, and the 'AnpUtneHtKNTi 
Cestrense. 

With regard-to the relations an* positions of this specie* of tufty aha mut 
essential points to be observed are the following i It is, in general, attach 
more extensively diffused than the lithoidul tuft, and forma tbe OTUMtpal 
nwaofthe-WtM^oftlie Qrt ( iw ) , the Fi aaaWa^ aad thw / W a« W , In tfceeni 
vh-ons of Borne K » equally abandant | and all the oataeprausuf Bait are 
dug- in it, with the exception of those of St Valentino.* 

Many points* with regard to its relations, set in ■ clear tight fte pesMott 
with regard to the other formations of this district Without doubt: the 
most important oftbese i» its occurrence on the hehrfata of the right bank of 
the Tiber. Here the volcanic reck every where coven the above dot-' 
scribed marine formation, iieopold von Bach first e 
tufa, sijcreet thick, on the highest point of the Vatican, in 
Kimdstone of the Osteria vrvmano, Ht the Ttgna of OoiMBpe F raW g h w L It 
contains many smafl- piece* of truepeperwo, round masses of a mixture of 
augite and leucitc, shnilar to that of the Jfaara di papa in the Allien Hah ; and, 
more rarely stin, amaB pieces of basalt. Above this, lies a 
turn of portions of an ash-grey pumice-stone, of the size of ft a 
which floats in water, which maybe 1 shewn to extend to pretty ce 
tances in this quarter. Just the same, or extremely similar, are'iw t> 
not only at the base of this hill, but also at tbe Janieuhu. A greenish-grey 
granular tufa is here exposed, uniting other places, at tbe Porta dl *tc- Spirito, 
under the walls of the garden Barberim, and here it covers an aggregate of 
pumice-stones, cemented by a basts of a whitish tuft. The ridge, wUdV ii 
here separated from the rest of the hill by a little valley, as wetlasthe op- 
posite declivity in thecourt-rocm-ofthe Papal courts Is almost vulcanic. Such 
rocks also appear on the summit of the Janfculus. Besides, where the different 
tributary streams of the Tiber have furrowed this -elevateiF plain, a similar 
succession of stmtais seen, as below the Villa Pranginni. A granular tuft, or 
T. terroeo, of a brownish colour, is seen right opposite the Porta St Pancrazto, 
at the upper margin of the hill, In which Ho imbedded large pieces of pumice- 
stone, in a state of good preservation ; and also before the gate to the left 
in the city wall, accompanied by pumice-stone, and pieces of a yellow spongy 
lava- These are the same strata which extend 'ftom here to the summit of 

• These catacombs are the Atemrim of the so dents, w hicb, according to 
Brwchi, was the denomination, in former times, as well as now, of tie pws* 
zoiano pitaat Froainone and Senile Areosro, for the puzrolanu eaath-isuo- 
talrng else than a variety of this tufa, probably the^rma nigra orvitEuvius, (ii 
p. 4, «.) whilst the A ram rafci, which oocunin other psrut of Vitruvius, ia, per. 
haps, connected in reality with: the red pnraulano; which ii now estnetned 
the best, and ia found at St Paolo, near the Threw Fountains. Both kiids 
were used for cement in the ancient edifice*. 
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Monte Mario, of which Broechi (tab. li p. 1, 4-) has given a very instruc- 
tive lection. It hi principally the IV *•»•■» which is here predominant. 

On the left bant of the Tiber, where the granular, and lifhotdiil tutfs occur 
together, the, latter is superimposed on the farmer- , There, are exieinples oi 
liuson theKsquiiine, where the subterranean paesaga* of the convent of St 
Vn»t&m de FaoU have afforded a very tup tractive section j aunof the Ca- 
pitoiine Hills under the Tarpeian Hook. Yet Broechi expressly mentions 
that this relative position is by n* menu of regular occurrence. The reverse 
i* seen before the. gates of Rome, in the rocks round the tomb of Nana, ss 
well at elsewhere. . 

Thnr* hi no undaunted superposllaao of the volcanic tufc on the marine 
formation on this aide: the Tiber. The opt; point where, in this port of the 
rlty, • foreign deposite w found under it, is the singula): discovery of Broechi 
at Uln Tarpeian Rock. We there see, in the largo subterranean paangea of 
the Hospital dells CotuwlnniMM, lowermost, a. thick stratum of brown mica. 
coeua clay, ill which a compact limestone of the tome colour forms some esen 
bens one or two feet thick. To this luoweds a mass of sand and clay n« 
feet thick, and over it tea bet of granular tufa, above which, to the summit 
oftheroch, is the lithoJdal tufa. Broocbi is much inclined to refer the fun- 
damenUl bed to a marine formation j on the ground) advanced by hin% it ia 
certainly very probable. Other loeal appearances besides tbi*, would iudU 
cale that the proper fundamental stratum of lie Seven HUis of Home is a sub, 
tarranenjn prolongation of the marine formation, from the right to the left 
bans, of the Tiber. It ia the sounding for well* in this part of the city which 
lead to Una general result from a comparison of their depths, although now 
we can. hardly draw any conclusion* regarding the strata through which they 
have been pierced. From Bronchi's aheervmuont, which we have collected 
for that purpose, it follows that the meat of these walls, soma of which are 
even placed on the summit of the hill, reach the water almost universally at 
a depth which comes near to the level of ancient Some, from ten to twenty 
feet under the level of the modern city. The volcanic tufa itself can hardly 
retain the water, on. account of its porous structure t and it, therefore, must 
meet at this depth with a stratum of clay or marl, which prevent* its sinking 
deeper ; similar to the strata on the Vatican and Janiculua, whose abundant 
springs are mentioned by all who describe this place, appear at the surface. 
The position of the volcanic tuft, with respect to the fresh.water formations, 
which we will now describe, is also remarkable. * 

" In passing, we may be permitted to touch upon two minerals foreign 
to the Roman anil, but which, often alternating with the litboidal tufa, 
bold an important place in the architecture of the ancients. These are 
the Gablne and Alban stone. We will comprise both beat under the 
name Peperin, (Peptrina, Fepperttatu.j The Gabine differs from the 
Alban only in containing less augite and mica, and consists of a collection. 
of angular pieces of grey and reddish brown lavs, traversed by culc-sjisr, 
and at times containing small rolled limajtune musses, Bath it and the 
Alban Peperino are well distinguished from the Roman lufoceous rock. ,ln 
the Peperino (says Von Bucli) every thing 1b almost fresh, entire and un- 
broken, splendent ; in the tufa dull, and broken down ; the former more re- 
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III. Agency of Fresh Water. 

The plain of Rome, or the portion of the city intersected by the Tiber, 
and which in bounded by the marine formation to the north, and by the vol. 
canto hill* to the wrath, belong! to the product* of stagnant fresh water to a 
considerable height on the sides of the valley, tad pretty far up the lateral 
valley s which separate the seven bills from one another. These waters over. 
flowed this region at a period when, after the retreat of the sea, and after 
the cessation of volcanic irruptions, the present river dug its bed. The pre- 
vailing substances are loose unconnected masses of clay, sand, and boulder^ 
which were left behind, covering a considerable surface, after the retiring of 
the water; yet ita presence has, in many points, formed a beautiful stone 
of a firmer consistence, peculiarly characteristic of this country ; of which. 
are formed all the ornamental parts of the masterpieces of ancient architec- 
ture, and the constant production of which can even now be observed : it has 
obtained the name of tapis HjAwAjhm, or Travertine. The argillaceous strata 
of the valley, whose general distribution has been shewn by the laborious 
researches of Brocchl, by means of numerous borings, are particularly im- 
portant on this account, because they cannot be penetrated by the waters 
which Issue forth from the adjacent hills, and are consequently the means of 
supplying the numerous wells in the lower part of the city. The day is 
constantly mixed with a small portion of carbonate of lime, and, as it always 
effervesces with acids, is a true arglllwaaut marl, (Mama argittosa). Ita 
colour is yellowish grey. It is constantly interspersed with small silver- 
white scales of mica, and contains here and there small pieces of augite and 
small quartz fragments ; it greedily absorbs water; is plastic, and hardens 
in the (Ire. Treated with adds, it gives an insoluble residjum, which, when 
not mixed with quartz, is chiefly composed of ferruginous alumina. This 
day is useful in pottery wort Brocebihas shewn, that in the most ancient 
periods use was made of it 

sembles a porphyry, the latter sandstone, and similarly aggregated strata. 
The wacko-Uke basis seldom changes its ash-grey colour. The tutaceous stone 
at Rome is never to light Its fracture Is fine earthy, but uneven, fine grain- 
ed, soft ; the tufa, again, is almost friable, which is never the case with the 
lithoidal tufa. Immense numbers of small . micaceous scales are found in it, 
partly as individual black plates, partly as elongated masses, from an inch to 
tile size of a cannon ball. These masses are a collection of micaceous plates, 
mixed with augite crystals, and often containing magnetic ironstone. Lustre 
end colour is always wanting in similar plates In the tufa. On the contrary, 
leucite and augite are more rare in the Peperino than in the tufa, but more 
frequently small angular white pieces, which are granular limestone. 

The Gabine and Alban stone form immense beds, so that they appear one 
mass ; »■ g. round the Gabine Lake and at Marino. They often include 
lumps of basaltic lava. 

The Alban and Gabine stone is found much more frequently in the an- 
cient buildings than the indigenous tufa. Yet the only certain remnant of 
the indent kings is of the latter rock. It appears that later the former 
rock was preferred on account of its greater fineness, or more beautiful colour. 
The outer upper walls of the Tahularium are built of Gabine stone. 
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.- In several points of the plain, the clay la conjoined with collection* of dif- 
ferent kinds of sand. It is mostly a yellow calcareous rand, more or less in- 
termixed with argillaceous marl, and at time* including limestone fragment*, 
as, e. g. was seen by Brocchi in a pit at St. Giiiseppe a Capo, No. 11. It is 
partly, also, a siliceous sand, which la usually limited to the base of die hills, 
and which, in the plain itself, is only ex posed by one pit on the Campo Vac- 
duo, by the side of the Temple of Peace, towards 8t Francesea Eomano. It 
has also been found on the slope of the Palatine, towards the Colosseum, ac- 
cording to the chart of Brocchi; and it has been met with on the edge of the 
Caelius, in some . pita which were made to find out the ancient Cloaca of the 
Amphitheatre. The colour of this sand is yellow, with numerous silver- white 
scales of mica, and pieces of augite. With the aid of lie glass, there is risible 
between the transparent grain* of quartz, small white prisma, probably of 
felspar. It is always muted with clay, but destitute of any lime. Hence It 
does not effervesce with acids, and melts before the blowpipe into a black slag. 
The derivation of this day and sand from fresh water is principally evinced, 
according to BroccM's observations, by our finding in it porous and tubular 
calc-tuff, containing remains of lacustrine snaiLahells. In. the. sand in the 
Campo Vaccino, we find the Helit patvttrit and planata, Lin., both of which 
only thrive in fresh and quiet waters. In the calcareous sand, on the aides 
of the Jardcului, Brocchi mentions .the existence of Cyeiottoma obtomm, Drap. 
probably the HtRx puehtaSt of Omelin. 

Strata of the same substance are also found in more elevated situations, 
far above the level of the plain of Rome, which are evidently owing to the 
same original cause. Brocchi, e. g. found an argillaceous marl of a yellow 
colour, which belongs to this series, on the Capitoline Hills, in the cellars of 
the Palace of the Conservators, lying on a volcanic tufa. It Is here divided 
into three beds, the lowest of which, indurated and foil of augite crystals, 
also contains many portions of an orange-coloured pumice lava. The others, 
again, are whiter, and without volcanic fragments. They commonly contain 
vegetable remains, and bits of the shells of the Tellina cornea and Helix tentacu- 
lata, or Cycloeloma impurum, Drap,, and their delicate opercula. These remains 
are more scanty in the two upper beds than in the lower ; but the former, 
again, are richer in concretions of a muddy yellow limestone. In a still more 
striking manner is the same appearance presented at the Esquiline, in the 
subterranean passages of St Piet.ro in Vincoli, where, 140 feet above the 
Tiber, and. above the lithoidai turn, is a yellow clay, full of calcareous con- 
eretions, and rectilineal streaks of a very friable granular tula, which agrees 
in all its characters with the fresb-water clay of the plain. There is also 
seen on? the slope of the Aventine, under the bastion of Paul III., opposite 
the Porta di Testaccio, a bed of a yellow.grey sandy marl, in which are 
many of the helices of the Campo Vaccine, covered by a considerable deposite 
of porous calc-tuff. 

TheTravertino, undoubtedly the most important of all the fresh-water 
deposits of this region, has been fully and learnedly described by Leo. 
pold Von Buch, as it occurs here'. It is, for the most part, a chemical de- 
posite of carbonate of lime, which the ancient waters, held dissolved in an ex- 
cess of carbonic acid, and deposited here, as is often the case at the fool of 
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alpine limestone ranges, where the lone agitation of the water, and Its eiten. 
slve contact with the atmosphere, have furnished the conditions nrrrmiilj for 
its formation. Even .Row fllmiisr i'omatioiiB are going OB In the conduits 
which supply all parts of ancient as Well as modern Home with water ; and 
where the Anio leaven' (he' 'Appertnes, by -the splendid cascades at Ti villi, we 
have * similar formation, in it great affile, under our very eyes. 

The principal masses of this curious limestone He in horizontal beds and 
strata. It Is yellowish white, of uneven fracture, and earthy grata. On Ex- 
posure to the air, it gains considerable hardness, and usually assumes tent 
reddish hue which gives so peculiar a character to the monuments formed ef 
It, and contributes, in no small degree, to cause that imposing impression of 
pomp aid majesty which they never fail to excite. l*opvW von Bur* ex- 
pressly obsierves, that what ' is especially characteristic and remarkable in it, 
are the numerous perfftrariotts and vesicular cavities, from which It is never 
free. These are of two' Description of cavities, either elongated and narrow, 
internally dull, and in which vegetable remains often occur, which shew that 
they arc derived from portions of plants, which have since disappeared ( or 
they are large shapeless openings, which Seem to have Wen irregularly com- 
pressed' in a longitudinal direction. Their interior Is usually covered with 
calcareous Spar, which has the statactitk and renifhrm external shape ; and at 
times, when the cavities have again been filled, appear as regular white'spots. 
These openings have most probably arisen from Hie escape ef gases which 
existed during the consolidation of the atone, as is at present the case in the 
small Lagune of Solfatara near Tivoli, which has been so often described. 

The travertine is rich in organic remains, but never contains marine pro- 
ductions. They are usually vegetable, particularly In the line extending from 
the Porta del Popolo to Ponte Molle, where many impressions of leaves of 
trees, traces of branches and seeds, round which the lime seems to have ag- 
gregated in concentric layers are found. Every where we Me In it the same 
fresh-water CtrntAjIfc* above noticed aa occurring in the sand and clay of this 
formation. In the district of Torre dl Qutnio, opposite Prima Porta, Brocchi 
found It abundantly associated with the femora OF animals resembling frogs. 

The existence and geognostie relations of the travertine is seen often and 
clearly exposed within the hills of Rome, and particularly on those at the left 
bank of the Tiber. The most considerable of these deposises is seen on the 
declivity of the Aventlne, towards the Tiber. It there forma a horizontal 
bed, at a height of ninety feet above the level of the river, the longitudinal 
direction of which can be followed in an uninterrupted line for the distance 
of half a mile. In a pit, which is found within TreUes of No. 14. in the llar- 
morata, it is distinctly seen above the river-sand i which, on that aide again, 
covers the volcanic tula of this bill. It now and then alternates with strata 
of calcareous sand, and includes small pieces of pumice-stone, and likewise 
the usual remains of vegetables and shells of Helix deaoUala and muruht, which 
are frequently found alive in the gardens of this spot. Over it lies a stratum 
of that argillaceous clay which we have already seen to be the principal cover 
of the plain. 

Single masses, and even thin beds of travertino, are numerous in the 
sandy and marly stmts, even in the upper ones of volcanic turn, on the dope 
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QfrtoBw*n«, of the VinfnaL tod Quirinal; ita reUacoaare, haunt, mewl 
stoJung on the PindUB- Wethere see,»t thecburdiof the Auguutines, dose 
to the Porta del Popolo, a thick bed of granular tufa projecting out, in which 
are masses of cellular travertine, with impression* -of reed-like vegetables, 
and also leaves Of the WjpnJm oOa, Mad o?mu, and small twigs of the To. 
mm « j iiwawa i flwre was afao found here the fragment of an unknown bona. 
Q™r it lies a ,gwy Suvbttile day, with impressions of leaves of the Sali* 
alba, and then come those numerous alterations of volcanic tuffs, fluviatile 
sand, and more or less complete strata of travertin o, to a height of more than 
190 feet above the level of the river. Leopold Von Buch tint observed that 
tfafc was cotatttiitJy the relation of *e traverttno to the strata of tuff in this 
psort of Home, and he has completely demonstrated, that the l'inrio forma, 
in a certain measure, the commencement of a considerable ridge of preci- 
pitous travertino recks, which, on the outside of Rome, are continued unin- 
terruptedly from the Porta del Popolo to Ponte Molle, and In which this 
order of superposition often recurs. In this rocky ridge are the catacombs of 
St Valentino, In the vineyard «f the Augustinea at Papa GiuUo, the only ones 
in thi! environs of Rome which do not, occur in a volcanic rock. Near thii 
spot Leopold von Buch mentions the occurrence In the travertino of distinct 
impressions of the leaves of the plane tree, chesnut, nut-tree, and laurel. 

We shall reserve for the following section what explanations are to be 
sought of these important relations, Vet hens it merits observation, that 
even an the right bank of the Tiber, the travertino formation is by no 
means of rare occurrence. We hare already aeen that it exists outside Borne, 
at the Torre di Quinto. Leopold von Buch has given a remarkable locality 
at the chapel of St Andrea But within the walls of the city are seen many 
celkskir excretions tfcalc-tuff in the fluviatile sand en the declivity of the 
Jasucului s anal Breislak and lieqpold von Buch thare found, under the walls 
of the Villa PamfUi, in the granular tufa itself, a piece of travertino enclo- 
sed, in which were found well-marked Hdidlei. 

B. Condwrims jrtm the Geognontk Appearances of the Soman 
Territory. 

In the foregoing exposition of the facts, which an attention 
to the constitution of the Roman soil presents to the intelligent 
observer, it was our intention, as much as possible, to limit our- 
selves to the space included within the walls of the city. The 
wish to explain the appearances, and, as much as possible, to 
connect them with the relations of this territory, necessitates us 
to leave these limited bounds, and to give a glance at the struc- 
ture of the Italian Peninsula. 

Italy, traversed with slight exceptions, throughout its whole 
length by the gigantic ridge of the Appeuines, is naturally 
divided into two nearly equal halves, but of essentially different 
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constitutions. As far as we yet know, the chain of tfceApae- 
tunes, throughout the greatest part of their mass, is a uniform 
limestone range, of great thickness. The steep rocky walls of 
TtvoK, which rise immediately from the plain to the height 
of 2000 feet, are formed throughout of the same light grey com- 
pact limestone, with few petrifactions, which forms on the one 
side the' mountains of Peaaro and Urbmo, and on the other 
side the plains of Apulia, as far as the point of Otraato. Ac- 
cording to the comprehensive description which Broochi* has 
given it, this limestone is decidedly a member of the secondary 
or flostz series ; it is identical with that of the opposite shore of 
Salmatia, and with the southern chain of calcareous Alps, which 
bounds the plains of Lombardy, along the districts of Coma, 
Bergamo, Brrtcia, Veroma, JSfC. and, which Breialak (GecJogia 
di Milano) has described in the hills of Brianssa, in the plain 
of Milan. On that account, it most probably belongs to the 
Jura formation, and in part to the chalk series ; which, as it is the 
newest, so is without doubt the most extensive and thickest of all 
the secondary formations on the surface of the earth. In ita 
' north and south part ; in the Tuscan territory, and even in the 
more northern part of the States of the Church ; as well as at the 
opposite extremity in the mountains of Calabria ; this extensive 
secondary deposite is seen reposing on undoubted transition and 
primitive rocks. These fundamental rocks, the basis of the 
high mountain chain, all appear on the Mediterranean side, and 
therefore bound the flostz formations on the side opposite to the 
Adriatic Sea. But this relation is by no means confined to the 
two extremities of the Italian Peninsula, but even in the inter- 
mediate districts it has a considerable influence on the formation 
of the country, the more exact knowledge of which we owe to 
the talents and industry of the celebrated Brocchi. According 
to him, it is a general rule in this region, that wherever the billy 
plains on the Mediterranean side expose the basis of the coun- 
try, more ancient rocks appear immediately at the surface, un- 
covered by the Appenine limestone. Here the shore of the sea 
of Liguria, where the transition mountains stand in evident con- 
nexion with the principal mass of the Appenines, the members 
of this formation are almost every where seen on the Tuscan 
* CuncMttolugia Fossile Sutappeniiut, i. p. 33-35. 
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coast, opposite to tbe primitive rocka of Elba. In the States of 
the Church, the existence of more or less decided transition rocks 
are first noticed in Brocchi's Catalago Rationale, in the vicinity 
of Btmdgiione ; also between the hills of Cimini and Monte 
Fiaaame, near Viterbo, between Civita Vecchia and la Tojfk ; 
and, lastly, from the subinaular rocks of tbe Capo Cireelo to 
Teracma. On the neighbouring Ponza isles, the existence of 
transition limestone has also been lately demonstrated.* But on 
the opposite or Adriatic side of the central range, these remains 
of older formations are entirely wanting. We must, therefore, 
view the Appenine chain, as, indeed, all the mountain chains on 
the surface of the globe, according to the general views of Leopold 
Von Buch, as raised from rents in the crust of tbe earth, and 
even perhaps, on account of the geognostic constitution, as the 
gaping margins of such gigantic fissures themselves. It is there- 
fore clear, that the raising cause must here lie much nearer the sur- 
face on the western than on the eastern side of the central 
chain. This idea of the mode of formation is certainly con- 
firmed by what all have observed, the unequally steep declivity 
of the Appenines on their S- W. side. Further, the reason fol- 
lows immediately from this, for the breaking out of the nume- 
rous volcanoes of this country, only in the space between the 
mountains and tbe Mediterranean, never on the opposite side. 
In the latter situation, the enormous pressure of the Appenine 
limestones on the fundamental cocks ; but in the other, free from 
this cover, they can more easily give vent to the subterranean ex- 
pansive powers. But before proceeding to the special examination 
of these relations, it will be necessary to view these poults a little 
closer. 

The space which lies between the lofty secondary ridge and 
the sea-coast, is, on both sides of the Appenines, much broken, 
and covered by extensive masses of a sandstone and marl, of very 
new formation. The immense masses of marine remains of well 
preserved shells, which, in many cases, have scarcely lost their 
colour and animal matter, of large cetacese, Sec, which exist 
in this extensive formation, have already, in many places, at- 
tracted the attention of naturalists. Brocchi was the first to 

* At Capo Negro on Jannone. Compare Geological Trans. Second Series, 
Vol. II. Part II. p. 280, Plate xxv. Fig. 6. 
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collect them in his classical work, under one formation : ; a*d t© 
give to the space covered by them the expressive name -of the 
Sub-Appenine Hirk 'Wesee,from the description wnfehbe has 
given, that these 'hills, on the Mediterranean «de, vomraenee in 
the territory of Lucca, and after -some interruption in die king- 
dom of Naples, terminate at the southern point of -Italy, near 
Reggio, in Calabria. The marine ftUU of the right bank of 
the Tiber, at Borne, the mndsUme and mari of (be Vatican 
and Janiculus, Forming the oldest dcporites of the Reman soH, 
entirely belong to the members of this new formation. The 
comparisons collected by Broec'hi shew, that, in thek internal 
constitution and organic remains, they completely agree with 
other points of the same nature in Italy. The height to which 
they reach on the Monte Mario is not unusual; for on the 
hill where the little republic of St Marino is situated, strata 
exactly similar occur, according to the measurement of bwjssuK, 
to a height of more than £000 feet above the level of die sea. 
The determination of the period of formation of these strata can- 
be made with greater exactness. They must have been first 
deposited after the first elevation of the secondary chain of the 
AppenineS had already taken place; for in the interior of the 
latter, no trace of them is found higher than the elevation jost 
mentioned. They every where cover, wherever they exist, as well 
the Appenine limestone as the older formations, in an unconform- 
able and overlying position. Brocehi has, therefore, ranged then 
under the Tertiary formations ; and this position has been since 
confirmed by the examination of the organic remains, Prevsst 
endeavoured to show that they may be compared to the upper 
member of the Paris Cakaire grossiere,* — a view which has been 
since established by Brongniart, after he had examined this 
district, in conjunction with Brocehi 

The fragments of older rocks which form the sandstone and 
rolled masses of the Janiculus, and its prolongations, are, as 
Leopold von Buch has already observed, all derived from -the 
nearest Appenines, brought hither by those enormous marine in- 
undations which once washed the foot of the mountain chain 
to a considerable height. These remarkable masses were formed, 

• Description Geologique des Environs de Paris, p. 792. 
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independently of the present arrangement of -the valley of the 
river ; and the subsequent course of the Tiber in die valley of 
Rome, has evidently been determined by the then existing in- 
equalities in the ground. Vet, before the fresh water depositee, 
the products of volcanic agency appeared in the basin of tine 
ancient sea. Trie Volcanoes of Italy, whore general rdatknis te 
its structure we have already touched on, succeed one another 
front the frontiers of Tusany, in an evidently continuous line* 
which here, as. in so many cases, runs parallel to the nearest 
range of mountains. 8 

The environs of Rome lie between two of the most remark, 
able centres of these volcanic ridges, all of which, with die .ex* 
ceptkm of those in the Carapaflian (fields, have been extinguished 
long before the appearance of man in this country, in the N. 
or rather in the N.W., the trachytic Monti Ctmiid, between 
VUerbo and Bolsrw, and with them the extinguished craters of 
Bracciarw and la Toifa; S.S. the basaltic Alban Hills, with 
the heights of Fratcati and Marino, and the ancient craters of 
Albano and Nemi. 

The changes which have happened to these mountains in the 
formation of the Roman soil, must be of later date dun the far* 
mation of the tertiary deposites. It is certainly a striking fast, 
for which we are indebted to Von Buoh, that in the sandstone 
heights near Rome, among the numerous fragments they in- 
close, we never meet with the productions of the Alban Hitta. 
In vain do we look for pieces of lava, tufa, peperino, or similar 
appearances, which are yet frequently scattered on the deettri* 
ties of these hills. Every where here, as in the rest of Italy, the 
masses of volcanic tufa, ancient lava streams, and the innumerable 
minerals which derive their origin from subterranean fires, are 

* Bretalak limits the volcanic district which is in most intimate connexion 
with Borne, to the space between the heights of Itadicofani and the Alban 
Hills ; and it was for a long time believed that the volcanoes of Latum were 
completely separated from those of Campattk. On the other hand, it bis 
been ouly lately shswa bj Brocchi, thiit the volcanic line is not interrupted, 
as it appears, at the paint where the Appenine limestone reaches the Pon- 
tine marshes. He traced nu meruus vestiges of volcanic rocks through the 
valley of the Herniker, and Found here the chain of the Appenlnes cut right 
across by the rectilineal fissure, which traverses the upper part of the Gavu 
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always met with on the strata of the Suh- Appennine Hills, accord- 
ing to the authority of accurate observers. We have already 
shown, that at the Janiculus and Vatican, and probably also at 
the foot of the Tsrpeian Bock, and uniformly under the cover- 
ing of the Seven Hills, every where undermost is the marine 
formation, and spread over it the volcanic products. 

The opinions of geologists are not so unanimous on the pe- 
culiar causes and relations of the formation of this rock within 
the walls of Home. Breislak has advanced upon this point a 
very surprising hypothesis. He imagined, from the form of the 
Seven Hills, it might be inferred, that, formerly within the walls 
of Rome, and in the Forum itself, a crater existed, from which 
were expelled the surrounding igneous products. He even be- 
lieved he had discovered small lateral craters on the outer. 
most hills of the Aventine, and in the Intermontium of the Ca- 
pitvliiie; and he saw in the tufa of these hills, which we have 
just regarded as a mechanical aggregate of volcanic matters, 
nothing else than a lava which had really once flowed. The 
grounds on which its proposer endeavoured to support this sin- 
gular view have been lately refuted, from a consideration of the 
district itself, by Leopold von Buch, and Broccbi. A glance at 
the improved chart of the city, and especially at the excellent 
plan of Nolli, on which both these philosophers based their ob- 
servations, compared with the chart which Breislak has append- 
ed to bis work, plainly shows bow arbitrary and rash changes we 
must admit, in all the details of this district, in order to give the 
form of a serrated crater to its present appearances. Further, 
it has been demonstratively shown, that the tufa found here is 
not a lava. 

Breislak views it as a crystallized granular aggregation of he- 
terogeneous fossils ; but Von Buch has given it as his express opi- 
nion, that its constituents are never so sharp and regularly con- 
nected, as would happen from a crystallizing process on the spot.' 
They bear numerous traces of abrasion on the surface, which 
they must have experienced on being brought from a distance. 
For example, this is well seen in the numerous leucites which 
have completely lost their fresh appearance, and, by a gradual 
change from the exterior to the interior, have crumbled into dull, 
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mealy spots. How can he reconcile the constantly stratified dis- 
position of this tufa, — the occurrence of thin layers of alluvion, — 
the evident intermixture with rolled pieces of volcanic and foreign 
rocks, of which we gave many examples, — how can we reconcile 
all this with the supposition of its once having been in the state 
of a red hot stream ? These numerous relations rather lead us 
to the view, that the volcanic constituents of the tufa have re- 
ceived their present properties through the medium of water. 
In fact this is the view embraced by both the above mentioned 
philosophers. 

Was it, then, the oceanic water which produced the tufaceotu 
covering of the Soman soil, or (lid it arise from terrestrial Jresh 
water ? Von Buch seems inclined to the latter supposition ; 
and, indeed, the grounds which he advances would be decisive, 
if the formations which we are considering were confined to 
Rome. Tufa and travertino, which are so undeniably fresh 
water deposites, are here, as we have above seen, often irregularly 
alternating with one another. Almost all the hills of Rome 
show examples of tufa strata resting on regularly deposited 
travertine, and what we admit of one of these deposites cannot 
be refused to the other. " The formation of these two rocks, 
so different in external aspect, composition, and structure, must, 
notwithstanding, be viewed as contemporary. 1 ' These are the 
words of this gifted naturalist The view, on the contrary, 
which Brocchi has adopted to account for the manner of forma- 
tion of this volcanic tufa, excludes entirely the operation of 
fresh-water, and it is certainly deserving of strict examination 
the grounds on which this talented observer rests his positions. 

Undoubtedly it is of importance, in the first place, to con- 
sider that the tufa-covering of Rome is not entirely isolated in 
the district of the Italian volcanic zone, but is regularly ex- 
tended from the mountains of St Fiora, in Tuscany, through 
the Romagna into the plains of Campania, into the vicinity of 
Vesuvius, and the Phlegrcean fields. Such an uniformity in a 
stratum formed through the medium of water, of such an ex- 
tent, certainly requires as great an extension of the Hater which 
produced its deposition and consolidation. Fresh waters could 
not bave easily produced such relations. This tufa is, further, 
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found even in islands and regions quite destitute of fresh watery 
.or where, at least, they are very, scanty ; so Broochi found it 
on' Ischia and Procida, which have no rivers ; it has lately been 
discovered on Lipari by the researches of the well informed 
traveller, Mr Ruppel ; and, in Sicily, the tufa is seen in the 
Vat de NotOy where rivers are very scarce. But still move 
indubitable evidence exists in the numerous organic marine re- 
maim which the tufa now and then encloses to a considerable 
height, and of which Broochi has taken notice in many points. 
Among others, there was found in the Peperinn, in* a layer 
of pumice-stone, mixed with granular tufa, SJ miles from Mon- 
tallo, oa the road from Corneto, many pieces of the shells 
of the Venus Ulandica. Nearer Home, at Aqua Traversa, on 
the other side of Ponte MUvi, shells of sea-mussels occur in beds 
of tufa, alternating with a loose sand. On the summit of the 
Monte Cavo, in the Alban Hills, well preserved Bnalve Mw- 
ricss have been dug out of a dark volcanic earth. Sea-bivalves 
are found near Velletri, in a tufa stratum, which covers a lava 
stream, some of which are preserved in the museum Borgia, 
and no lass numerous ace the examples of such appearances in 
the Phkgroean fields, on Ischia and in Sicily. 

Since the Italian volcanoes have been raised above the sea, 
they have no longer formed tufa masses, which can at all be 
compared with the oldest covering of the volcanic regions. Even 
the well-known tufa, which envelopes Herculaneum, is of very 
slight cohesion, which it first received by moisture and pressure * 
and besides this, Lippi has distinctly shewn it to have arisen 
from alluvions. Brocchi thinks that, on that account, he may 
conclude, that the tufa-covering was especially die work of sub- 
marine volcanoes, or of such whose products were taken and car- 
ried away by the sea. He rests his opinion upon the known exam- 
ple of the elevation of an island with an irruption of pumice, 
mixed with sea-shells, at Santorini, in the Archipelago, to which 
we might add many which have been observed since. Von Buch, 
too, considers this view as admissible, from what he says at 
the conclusion of his treatise on Mount AlUauo:— " Perhaps 
Peperino is to be explained as a repeated' irruption of ashes, 
which were much diffused, fell into the sea, and there assumed 
a stratified form. With these ashes were ejected, from the in. 
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terMa, the basalts and tiaaetterias which are now enveloped in 
the Feperittr." 

The same is expressed by this naturalist, who), in another 
place, he observes, on the great extent of the pumice of the 
Vatican aa far as the vicinity of Civita Vecchia: — " But what 
other agent than an universal water, without any violent agita- 
tions, could have extended these horaontal strata over such a 
space? 11 

But to what is owing the singular reciprocal mixture of tra- 
vertino and tufa strata, which we have mentioned above ? Broe- 
cfai has explained himself on the point, and, as we think, satis- 
factorily. He esteems it probable, that all the tufas, which 
either rest on taavertino, or contain fresh-water products, are 
no longer in- their original condition. They must have been de- 
posited in their first position by the same waters, which brought 
together the constituents of the travertine, and have subse- 
quently been united by the chemical operation of the dissolved 
substances. 

We must, therefore, according 1 to Bronchi, distinguish the 
jfWfa origmak- and tricompoMo, since both are extremely simi- 
lar in their external characters, andean only be separated by 
the relations of their position. Yet we must observe, what is of 
undoubted interest for the history of the Roman territory, that 
even, according to Bronchi's very industrious researches, the 
matrix of' the Roman tufa haw not, as might be at first ima- 
gined, been in the Alban Hills. It must rather be sought, with 
more probability, in the nave distant Monti Cimim, and in 
the hills rounds the Logo di Brocciatta On this he has. often 
observed, in his Gataioga Hacionata, that the present existence 
of pumice-stone, in the tufa*, at Rome, is evidently at variance 
with their origin from the. hills- of Albano and Tuscalum. 
These volcanoes, aa Gmelin has already observed, have never pro- 
ducediany pumice; and we do not find in them- the Roman litbot- 
daVtufa, but constantly the' peperino, which is foreign -to Rome. 
According to the opposite authorities, a lithoid tufa- extended 
itself from Rome, of which the Roman is only a slight variety, 
to-far beyond 'the-hill* ofrCimiui. It is reddish brown, or red- 
dish yellow, contains felspar, and large pieces of orange-colour- 
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ed slaggy puntice lava, which the Roman tufa only eontaias in 
very small fragments. It is even the universal rale, that the 
minuteness, and also the firmer cohesion of the ingredients, ge- 
nerally go together, the more we approach it on the N.W. to 
the hilts of Home, where this mass seems to terminate. 

If we have hitherto required, for the explanation of the geo- 
logical phenomena presented by the oldest formations of Rome, 
and the volcanic cover which succeeds them, a distribution 
of the sea and land different from the present; yet, an the 
"other hand, in the newest strata of Rome, in the formation* of 
marl and river sand, and in the thick beds of traverUno, we 
meet with evidence of a state of things, which, in local limita- 
tion* comes very near to the present constitution of U— country. 
The volcanoes of the neighbourhood were extinguished then, as 
well as now. When these strata were formed, the internal com- 
motion of the earth's crust had already ceased, the sea had 
nearly retired within its present bounds, and perhaps its last 
ebbings had contributed to excavate the broad furrow of 
the principal valley, and of its lateral ones. The great basin of 
the Tiber, as well as the lesser valleys which separate the hills 
of Rome from one another, were also covered by these fresh- 
water formations; the former must, therefore, have existed pre- 
vious to the production of the latter. The condition of organ- 
ized beings must have been the same as at present ; for the re- 
mains, which once lived in them, agree completely with those 
now existing on the spot ; yet the formation of the valley could 
not be quite completed, as is indicated by the extension of 
fresh-water formations into places which they could no longer 
reach. The Tiber,, in times previous to the historical epoch, 
must have been elevated more than ISO feet above its pre- 
sent level. The circumstances of its .flow must have also been 
different in ancient times. The modern Tiber forms neither 
marl nor sand, for the level of ancient Rome nqither covers, nor 
does it shew, a stone which can be compared with the Traver- 
tine The shell remains, which exist in these formations, are 
never those which thrive in its bed; they have all been 
inmates of stagnant, or very slow flowing waters. The river 
water must have, therefore, formerly existed in .a still state to 
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amitdi greater, extent. The stream has been once a lake, of 
whose former existence, indeed, all observers speak, who have 
noticed this region even in a general way. 

Leopold von Buch, among others, says, — " Every step upon 
the Roman plain plainly discovers to us traces left by this great 
lake;" and, in another place, he shews, upon undisputed 
grounds, that it was just the quiet nature of the deposition, 
which distinguishes the ancient travertine from what is now 
deposited in pipes and water-conduits. 

Breislak has, besides, expressly shewn how the formation of 
travertino, which is still going on under our eyes in the small 
lagunes of the Solfatara, and in the Logo di Tariaro, at Ti- 
voli, only presents, upon a smaller scale, the same appearances 
which once took place in greater magnificence upon the plain of 
Home. Yet we cannot forget, that the evidences of a more 
violent motion of the water of the river, at this period, are in 
manifest contradiction with these phenomena. They are found- 
ed on the numerous large boulders of limestone aud basaltic 
lava which are here and there met with on the travertino, at 
considerable elevations : for the modern Tiber can no longer 
roll so far down its bed such masses. Brocchi's observations 
have shewn, that it deposites its large pebbles at Gavignano and 
Filacciano, 80 miles from Rome ; and from thence to its mouth 
only, the well-known yellow fine sand, from which it obtained 
from the ancients the name of Blonde : — 

" In mure camjlaea prorumpit TihrU arena." — Ovi». Mctah, iiv. 

Leopold von Buch is inclined to seek for this former higher 
elevation of the fresh waters, in the imperfect retreat of the sea ; 
and Brieslak, as well as Brocchi, follow him in this supposition. 
But we neither know whether the present state of things could 
have terminated suddenly (and perhaps this quick diminishing 
of the level of the water was the cause of the rolling down of 
these fragments) ; nor do we know what change this last con- 
vulsion can have wrought in the constitution of the region. 
We must admit that we want the knowledge of many consi- 
derable circumstances in order to explain satisfactorily the nu- 
merous geological phenomena presented by Rome ; and we may 
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conclude these observations with the words once used by I 
Von Buch, that we are very tar from believing out 
of raising the veil, which may yet long envelope these ever* 
memorable regions. 

Noti — This Memoir of Ho^rmn will appear in* great work, at present 
hi the press, on the Geology, Antiquities, &c- of Rome, by the Prussian Ambas- 
sador at Home, M. Buhscb. It was communicated to FoesEHSoar for Ms 
excellent tamlen , from which it has been translated from the German by a 
young friend, for this Journal — Bdii- 



On the Different Colours of the Eggs qf Birds. ByM.GT,oc.KR. 

It is a remarkable circumstance that the birds, whose nests and 
eggs are more exposed to the view of their enemies than those 
of other animals, lay eggs, the colour of which is scarcely distin- 
guishable from that of surrounding objects, by which the eye of 
rapacious birds or other animals is deceived ; while the birds, 
whose eggs are of a bright colour, and consequently capable of 
attracting notice, conceal their nests in hollow trees or elsewhere, 
or leave their eggs only at night, or continue to sit upon them 
from the period of parturition. It is to be observed also, that 
in the species whose nest is exposed, and in which the females 
take charge of the eggs, without the males troubling themselves 
about them, these females are commonly of a different colour 
front the males, and more in harmony with the tints of sur- 
rounding objects. 

Nature, says M. Gloger, has therefore provided for the pre- 
servation of the species whose nest is exposed to the view, by 
giving their eggs a colour incapable of revealing their presence 
at a distance, while she has been able, without inconvenience, to 
give the most lively colours in those cases where the eggs are 
concealed from sight. It would have been more correct to say, 
that a certain number of birds can deposit e their eggs in places 
accessible to the view, because the colour which their eggs have 
renders them liable to be confounded with surrounding objects ; 
while other birds have been obliged to conceal their eggs be- 
cause the brightness of their colours would attract their enemies. 
But in whatever way it may be accounted for, the fact exists, 
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and the author, who in his memoir has taken a view of all the 
bird* of Germany, has convinced himself of it.* 

Eggs may be distributed into two series, according as their 
colour is simple or mixed. The simple colours, such as white, 
blue, green, and yeUow, are the brightest, and consequently the 
most dangerous for the eggs. 

1. Pure white, the most treacherous of all colours, occur in 

the birds which nestle in holes, as the woodpeckers, wrynecks, 

rollers* bee-oaten, kingVrishers, snow-buntings, robins, water- 

onaeb, swallows and swifts. It is only in these species that the 

- eggs are of a shining white. 

The egga are also white in some species which, like the bouse 
swallow, certain titmice, the wren, foe., construct nests, whose 
aperture is so narrow that their enemies cannot see into them. 

White eggs also occur in species which leave them only at 
night, or at least very little during the day ; of which kind are 
owls and hawks. 

Lastly, this colour is met with in those which lay only one 
or two eggs, and which sit upon them immediately after; as 
pigeons, boobies, and petrels. 

2. The pale green or pale blue colour is found to be peculiar 
to the eggs, of many species which make their nest in holes, as 
starlings, saxicoke, fly-catchers, &c. 

In the second place, this colour is common to the eggs of 
birds whom nests are constructed with green moss, or at least 
placed among grass, but always well concealed ; for example, the 
hedge-sparrow and blue-throated warbler. 

Lastly, green egga are met with in several large species capa- 
ble of defending themselves against, the attacks of enemies, such, 
as herons. 

9. A slight green colour is observed upon the eggs of seve- 
ral gallinaceous buds which lay among grass, without making a 
regular nest, and which is presently concealed by the great quan- 
tity of eggs winch tbey lay ; as in the partridge and pheasant. 

" The memoir, entitled " Uber die farben der Eier der Vogel von Herr G 
Gloger," is Inserted In Enter Band, Utes StMck of the Verhandlungeo der 
Genet. Naturf. Freuafe su BerUa, 1839. 
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The same colour is also observed in many web-footed birds, 
which cover their eggs when they leave them, and which are 
moreover careful to look after them ; as swans, geese, ducks, 
divers, kc The eggs of certain large birds which nestle in the 
open air, are even of a muddy white, as is observed in vultures, 
eagles, and storks. 

Among the party-coloured eggs, there are distinguished those 
which have a white ground, and those whose ground is of some 
other colour than white. The eggs which have a white ground 
are those of the golden oriole, the long-tailed titmouse, the nut- 
hatch, creeper, chimney-swallow, &c. Most of their eggs are 
concealed in nests that are well covered. The party-coloured 
eggs, whose ground is not white, at least not pure white, are 
those of the lark, titlark, some wagtails and buntings ; those of 
crows, shrikes, thrushes, quails, and most of the singing birds, 
in which the colour of the interior of die nest accords wkh thai 
of the eggs. 



On the Chemical Nature of Eqtdseta, or Horsetail*. 

uvExv body knows that the Equiseta or Horsetails, which are 
rough plants covered with asperities, are much employed for po- 
lishing wood, metals, &c, and for scouring culinary utensils. 
But it is probably less known that these plants are not less re- 
markable in a scientific point of view than with reference to thw- 
arts. Their singular structure, which completely separates then* 
from all other vegetables, has given rise to interesting researches 
on the part of botanists, among which we must assign the first 
rank to those which M. Vaucher has published in his Monograph 
of the Equisetacese. Natural philosophers have also made some 
curious observations on these plants, such as the examination of 
the remarkable optical properties possessed by the small crystals- 
which the microscope discovers in their dried tissue- 
It was therefore to be desired, that chemists should also ex- 
amine the equiseta, and make known to us the elements which 
enter into their composition. Accordingly, M. Braconnet has, 
engaged in this kind of investigation ; and it is from a memoir 
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on this subject, which he hu published in the Annates de Phy- 
sique et de Chime, Sept. 1898, that we extract the table which 
contains the analyses of the ashes of some species of the genus 
Eqirisetum. The great quantity of silica which these ashes ap- 
pear to contain, and which exceeds the half of their weight, is a 
remarkable fact, when we consider it in its relations, whether to 
the mechanical properties of the equiseta, or to the optical pro- 
perties possessed by the small crystals with which their surface 
ia sometimes covered. The presence of silica in such large pro- 
portion is also in accordance with the observation of M. Bracon- 
net, that the equisetacese grow only in very siliceous soils, almost 
entirely destitute of carbonate of lime. But how is this great 
quantity of silica itself dissolved, in order to be introduced into 
the tissue of the plant ? This is one of the subjects which has 
especially occupied the attention of the author. To form a cor- 
rect idea of this particular point of inquiry, it is necessary to 
read the memoir itself. We shall here only remark, that potash 
does not contribute, as might be expected, to produce this solu- 
tion, for the ashes of these vegetables present the curious, and 
perhaps unique, fact, of not possessing alkaline properties, or 
only in a feeble degree in some cases. • 
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On Parasitic Animals, and on a new Genus of that Family. 

xlMONtsT the intestinal worms or parasitic animals, there are 
some which have at the lower surface, or at the posterior ex- 
tremity of the body, one or more cup-shaped organs, more or 
bvGoOQlc 
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less similar to those which are observed upon the arms of poly- 
pi, or at the posterior extremity of the body of leeches. Seme 
naturalists have derived from the d amber of these organs the 
names which they have given to the annuals bearing there ; but, 
as if they had taken than for mouths, they hove made up the 
names from numerical titles, and the word stoma: thus, <*r- 
ttma, kexeatoma, polyttoma. M. Cuvier himself, having disco- 
vered, twenty-seren years ago, in the Mediterranean, a species of 
this family, which has three cups, conformed with the establish- 
ed custom, and named it Tristan*. 

It is now well known, that the organs in question are not 
more subservient to < the imbibition of food than those of simi- 
lar form which the polypi and leeches possess. The animal 
employs them only for fixing itself, and, with a little attention, 
the true mouth is always found, which is angle, and very 
different from the cups. 

The expressions distoma and pdyitoma are therefore impro- 
per ; and the great inconveniences resulting to natural history 
from- the perpetual changes in names, alone induce M. Cuvier 
to prefer them to those of hexacotyks, and the others which M. 
de Blainville has proposed, and winch more correctly represent, 
the organization which they ought to designate. 

Be this as it may, the animal presented to the Academy by 
M. de Cuvier belongs to the group of parasites, but is infinitely 
more pcJystomatousor polycotylous than any hitherto described. 
Most of these animals are small, several of them microscopic ; 
but this is four, five, or six inches in length. It has upwards of a 
hundred cups, and if, in naming it, the same method is adopted 
as with reference to the others, it should be called Kecatoatoma t 
or hecatocatylcs. 

What adds more to the singularity of its conformation, is the 
singularity of the abode which it has chosen, or which has been 
assigned to it by Nature. It lives in the abdominal cavity, or even 
in the substance of the flesh of the polypus, the only animal 
which surpasses it in the number of cups with which it is fur- 
nished. 

M. Cuvier remarks how favourable this circumstance is to 
the metaphysicians who amuse themselves with composing the 
Intestinal worms all of a piece with the elements furnished by 
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(he body of the animals which they inhabit. Here we have 
the body of a polypus, which has for its parasite a worm, bo 
like the arm of a polypus, that the illusion cannot be greater. 
Of the two polypi which he produced before the Academy, there 
Was one in which the kexacotyles was attached to one of the arms, 
which it had even nearly destroyed, and which it seems in such 
a degree to replace, that at first sight it might be taken for the 
arm itself. " Let it be judged,'" said M. Cuvier, " how many 
theories might be founded on such an extraordinary resem- 
blance. Never has the imagination been exercised on so curious 
a subject As to myself, who have long adhered to the exposition 
of positive facte, I shall at present confine myself to making 
known, as accurately as possible, the exterior and interior of our 
animals." 

Natural History owes the discovery of this worm to the at- 
tention of M. Laurillard, keeper of the Anatomical Galleries of 
tbe Museum of Natural History, who having been sent to Nice 
to collect the fishes of the Mediterranean, at the same time en- 
gaged in examining and collecting all the other productions of 
that sea, so rich and as yet so little known. 

He found this worm on the Octopus granulates of M. La- 
marck. Neither the Octopus vulgaris, nor the Eledone, nor any 
other cephalopodous animal, was observed by him to furnish 
any, although he carefully examined them for that purpose ; so 
that the Heeatocotyles would seem to he peculiar to die Octopus 
granulatus. 

Of five individuals which fell into the hands of M. Laurillard, 
there were three in the cavity of a single octopus, with the 
head attached to some part' of its interior, and the tail stretching 
into the abdominal sac, but without, penetrating into the perito- 
neum, A fourth was found in another octopus, but in a similar 
position. The fifth alone was attached, as we have said, 
to an arm of the octopus, and had transformed itself into a 
kind of bag into which it had introduced its head, the rest 
of its body "remaining free at the exterior. The heeatocotyles 
is, therefore, properly speaking, but a semi-intestinal, or ra- 
ther a semi-external parasite, like the polystomse and trysto- 
ma;, and like the Icrnuas and chandracanthi. It is easily detached 
from the animal on which it lives, and immediately swims about 
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in the water, or climbs upon any solid surface that may present 
itself, without seeming to suffer much from the change of posi- 
tion- It fastens itself strongly, by means of cups; to the fingers 
or to any other body, imitating in this also the octopus its patron, 
this being the most appropriate term for the animal which a 
parasite devours. 

Here M. Cuvier gave an anatomical description of the ani- 
mal. - Its form is elongated, and somewhat prismatic, the dorsal 
surface being' rounded, and the inferior surface fiat. Its ordi- 
nary length is four or five inches. It is thicker, and especially 
higher, at its fore part, where its breadth is from four to fire 
lines, and its height six or seven. Both dimensions diminish to- 
wards the posterior part, and especially the height, which is 
there reduced to less than a line, while the breadth is still two 
lines. The anterior extremity is obtuse. The cups are placed 
at the inferior surface. Fifty-two pairs were counted. M. 
Cuvier then described the stomach, intestines, and alimentary 
orifice, which latter appears to be single. Me then passed to the 
very remarkable apparatus which he supposes to belong to its 
generative faculty. This organ, the uses of which still remain 
to be determined in a precise manner, will afford a curious 
subject of investigation to the naturalists who may have an op- 
portunity of observing the animal in its living state. 

" Such," said M. Cuvier in concluding, " are the observa- 
tions which I have made on this truly extraordinary animal. 
I doubt not that the attention of the naturalists who inhabit 
the shores of the Mediterranean' having been once excited by 
this first notice respecting so remarkable a creature, will soon 
complete its history, whether, by supplying what is Wanting in 
my memoir, or by rectifying the errors into which I may have 
fallen." 
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0» the Ancient Forests qf Scotland. By P. F. Tytlbk, Esq. 

F.K.S. F.A.S. &C 

We must be careful not to permit the ideas which are derived 
from the condition of Scotland in the present day, to influence 
our conclusions as to its appearance in the rude and early ages 
of its history. No two pictures could be more dissimilar than 
Scotland in the thirteenth and fourteenth, and Scotland in the 
nineteenth century. The mountains, indeed, and the rivers, are 
stem and indomitable features of nature, upon which the hand 
of man can introduce but feeble alterations ; yet, with this ex- 
ception, every thing was different. The face of the country was 
covered by immense forests chiefly of oak, in the midst of which, 
upon the precipitous banks of rivers, or on rocks which formed 
a natural fortification, and were deemed impregnable by the mi- 
litary art of that period, were placed the castles of the feudal 
barons. One principal source of the wealth of the proprietors of 
these extensive forests consisted in the noble timber which they 
contained, and the deer and other animals of the chase with 
which they abounded. Wheu Edward I. subdued and overran 
the country, we find him in the constant practice of repaying the 
services of those who submitted to his authority, by presents of 
so many stags and oaks from the forests which he found in pos- 
session of the crown. Thus, on the 18th of August, 1891, the 
king directed the keeper of the forest of Selkirk to deliver thirty 
stags to the Archbishop of St Andrews, twenty stags and sixty 
oaks to the Bishop of Glasgow, ten to the High Steward, and 
six to Brother Brian, Preceptor of the Order of Knights Tem- 
plars in Scotland.* 

" These curious details, illustrative of the former extent of the Forests 
of Scotland, are extracted from volume ii- of a History of Scotland, by Pat- 
rick Fraser Tytler, Esq., F.R.S. and F.A.S. ; a work distinguished by those 
qualities which ought to characterize legitimate and patriotic history. No 
one, 'indeed, who takes an interest in the glorious deeds of arms, and striking 
displays of mental energy exhibited by our ancestors, and who delight in 
tracing the gradual advancement of Scotland from its comparative]* rude and 
simple state, to its more refined although less energetic condition, but will 
peruse the volumes of this work with feelings of unmixed pleasure, and ex- 
press the hope that tbe author may finish the plan he has sketched out— En. 
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To mark the names, or define the exact limits of these huge 
woods, is now impossible ; yet, from the public records, (chiefly 
thefiotuli Scotia;, lately printed at the expense of Government), 
and the incidental notices of authentic historians, a few scattered 
facts may be collected. 

In the north, we find the Forest of Spey, extending along the 
banks of that majestic river ; the forests of Alnete, and of Tar- . 
naway, of Awne, Kilblene, Lanj#morgan, and of Elgin, Forres^ 
Lochindorb, and Inverness. The extensive county of Aberdeen 
appears to have been covered with wood. We meet there with 
the forests of Kintore, of Cardenacbe, Drum or Drone, Stoeket, 
Kilknal, Sanquhar, Tulloch, Gasgow, Darrus, Collyn, and 
what is catted the New Forest of Innerpefler. In Banff was the 
forest of Boyoe ; in Kincardine and Forfar the forests of Alytb, 
Drymie, and Plater; in Fife, those of OardcjuV and Uweth; 
in Ayrshire, the forest of Senecastre; in the Lowlands, those of 
Drumsetch near Edinburgh, of Jedburgh, and Selkirk; Cot- 
tenshope, Maldesley, Ettrick, and Peebles; of Dolar, Tra- 
quhair, and Melrose. 

The counties of Stirling and Clackmannan contained extensive 
royal forests, in which, by a grant from David I. the monks of 
Holyrood had the right of cutting wood for building and other 
purposes, and of pasture for their swine. In the reign of the 
same king, a forest covered the district between the Leader and 
the Gala; and in Perthshire, occupied the lands between Scone 
and Cargil. Immense tracts which, in the present day, are 
stretched out into an interminable extent of naked and desolate 
moor, or occupied by endless miles of barren peat hags, were, 
in those early ages, covered by noble forests of oak, ash, beech; 
and other hard timber* Huge knotted trunks of black oak, the 

• Ash and Beech have indeed a place in tbe Flora Scotica of Lightfbot and 
of Hanker, and they have long ornamented our "woods anil plantation*" But 
there is great reason to doubt their being truly indigenous to this CMif&ry, <v 
baring formed any part of the ancient forests. No traces of them occur is 
our peat-mosses ; vet ash-keys and beech-mast would in all probability have 
proved as indestructible as hazel-nuts or fir-cones, which are abundant in 
many peat- mosses. Besides the oak, w tiich seems greatly t» have' prevailed) 
the ancient forests probably consisted chiefly of Fir, meaning the Finus syi- 
vestris or Scots-fir; Birk or birch; Hazel; WycbEUn, or bctad-leaved, not 
the smouth wych-elm of Kugkuid ; Roan-tree or mountain -ash j Yew t AUer 
or aider ; and Saugh, us the sallow is here called;— EDIT- 
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remains of these primitive woods, have been and are still discov- 
ered, buried deep under the surface, in almost every moor in 
Scotland. Such, indeed, was, at an early period, the extent 
and impervious natuie of these weeds,' that the English, in their 
invasions, endeavoured to clear the country by tire and by the 
hatchet s arid -Knighton relates, that in an expedition of the Duke 
of Idinoastar into this country, in the reign of Richard the Se- 
cond, this prince, having recourse to these methods, employed 
in the work of destruction so vast a multitude, that the stroke 
of eighty 'thousand tutichet* might be faeatd resounding through 
the forests, whilst: the fire was blazing and consuming theua- at 
the same aKunent. So utterly erroneous is the opinion of ooeef 
those conjectural historians, who pronounces that there is little 1 
reason to think that in any age, of which an accurate remem- 
brance is preserved, this kingdom was ever more woody than it 
is now. 

In the fourteenth century, however, many districts in the 
midst of these forests bad been cleared of the wood, and brought 
under cultivation. Thus, in the Forest of Plater, in the county 
of Forfar, David the Second, in 1366, made a grant of four ng> 
gangs of arable land for a reddendo of a pair of white gloves, 
or two silver pennies, to Mordoch del Hbynd. In the same 
forest, the monks of Restenriet, at the death of Alexander the 
Third, enjoyed the tenth of the hay made in ha meadows ; and 
in 1369, the king permitted John Hay of TullyboU, to bring 
into cultivation, and appropriate the whole district lying between 
the river Spey and the burn of Tynot, in the Forest of Awoe. 
From these facts it may be inferred/that the same process of clean 
tog away the wood, and reducing large districts of the forests into 
fields and meadow lands, had been generally pursued throughout 
the country. It was a work, in some measure, both of peril and 
necessity ; for savage animals abounded as much in Scotland as 
in the other uncleared and wooded regions of northern Europe ; 
and the bear, the wolf, the wild boar, and the bison, to the hus- 
bandmen and cultivators of those rude ages, must have been 
enemies of a very destructive and formidable nature.* 

* The Brown Bear (Ursua irctos) appears to have been extirpated In the 
ttth or 19th centuries. The Wolf existed till toward* the close of the 17th 
century, there being on record an authentic account of the killing of one la 
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Salt Wdls and Springs of Inflammable Gas in China. 

A he following details which appear deserving of the atten- 
tion of naturalists, have been printed in No. 16 of the Annates 
de T Association de la Propagation de la Foi, a periodical work, 
containing the letters of the Bishops and Missionaries of the 
missions to the two worlds, and which forms a continuation to the 
Lettres edifiantes. M. Drufesse, bishop of Tabraca, who died 
in the exercise of his apostolic functions, had said a few words 
respecting the salt springs; but the subject is treated much 
more at length in the number mentioned above, by M. Imbert. 
The, geographical position of the country in which these wells 
occur, is determined in an accurate manner by M. Klaproth, 
whose authority gives additional credibility to the account of 
the missionaries. We shall content ourselves with giving the 
facts, without fallowing the opinions or adopting the terms of 
the author. 

The greatest number of salt wells and springs of inflammable 
gas, of which we here speak, occur, according to M. Klaproth, 
in the districts of Young-Hian and Wei-yuan-Hian, in the de- 
partment of Kia-Ting-Fou, in the Chinese province of Szu-Tch- 
houan on the borders of Thibet. There are several other wells 
of the same nature in the other districts of this department, and 
in the other neighbouring districts situated to the east of the 
great chain of mountains, covered with perpetual snow, which 
traverses the eastern part of Szu-Tchhouan from south to 
north. 

According to the report of M- Imbert, there are in the vici- 
nity of the town of Ou-Tbouang-Khiao, several thousands of 

1(90. The Boar, the origin of our common pig, occasionally occurred in a 
wild state till about the game period. According to Dt Fleming (" British 
Animals" in /coo), the skulls and horns of the Oi tribe found in our peat- 
mosses and marl-pits, are chiefly those of an animal closely allied to the Bos 
Taurus (the stock from which our present black cattle have sprung], and not 
of the Bison ; but the remains of the European bison (B. Urns) have repeat- _ 
edly been found in England, and the probability certainly is, that it was also 
an inhabitant of Scotland. It may be added, that the Beaver was formerly a 
denizen of the wooded margins of our lochs, but has disappeared with the an- 
cient forests — Edit. 

^niz^tyGoogle 
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these salt wells in a space of ten leagues by five.* Every per- 
son who is tolerably rich, takes a few associates with him, and 
digs one or more wells. The expense of digging a well is from 
seven to eight thousand francs. These wells are commonly 
from fifteen to eighteen hundred French feet in depth, while 
they are only five or at the most six inches in diameter. They 
are almost always bared in the solid rock. 

The process employed by the Chinese, in forming them, al- 
though very simple, is not described by M. Imbert so clearly as 
might be wished ; it will be understood, however, on reading 
what follows. This people accomplish the most difficult un- 
dertakings with time and patience. There is sunk vertically 
into the bed of earth, which is commonly met with at the sur- 
face, a wooden pipe crowned with a hewn stone, perforated with 
a hole, which, like the pipe, has the same diameter as it is in. 
tended to give the well, that is, five or six inches. In this tube 
there is made to work a steel head of three or lour hundred 
pounds weight. This steel head, the author says, is notched at 
the end, and is a little concave above and round beneath. A 
workman, by leaping upon the extremity of a balance or lever, 
the other extremity of which is attached to the steel bead, lifta 
it to the height of two feet, and lets it fall again by its own 
weight. Some pails of water are thrown' in from time to time, 
to assist the trituration of the substances. The spur or steel 
head is suspended by a good corde de rotin, of the diameter of 
the finger, but as strong as a cord of gut. A triangular piece 
of wood is attached to the cord, and each time that the lever 
raises the cord, a second workman seated near the tube, makes 
the triangle perform a half revolution, that the steel head may 
fall in a different direction. At noon, the second workman as- 
cends upon the lever to take the place of his companion. At 

• According to M. Kkproth, the town of Ou-Thouang-KIao, is four 
leagues to the east of the city of Taiig-Kian, at the loot of the great moun- 
tain of Ou-Lho ung-Chun, which envois the whole country situated between 
the rivers Foung-Khl and Fou-kia-Ho. The following are the geographical 
position! of the places mentioned above s— 

Kia-Tin-Fou, . . . 101* 28" W L. E 29* 27 26" L. N. 

Young-Hian, ... 11* 7 -» 33 

Ou-Thoung-Khiao, . 112 "11 —89 38 

Wei-Yuar-Hian, . . 112 If —29 38 
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night two other men lakes their place. When three inches have 
been bored, the steel head is withdrawn, by means of a pulley, 
with all the substances with which its upper concavity is loaded. 
By this mode of boring, there are obtained wells which are per- 
fectly vertical, and whose lower surface is highly polished. Beds, 
of sand, coal, &c, are frequently met with. The operation then 
becomes more difficult, and is sometimes entirely frustrated, for 
these substances no longer offering an equal resistance, it hap- 
pens that the well loses it verticaltty, but these cases are of rare 
occurrence. At other times the iron ring which bears the steel 
head breaks. When this accident happens at a certain depth, 
the Chinese know no other means of remedying it than to em- 
ploy a second steel head to break the first, an operation which 
may take several months. When the rock is good, an advance 
of nearly two feet is made in twenty-four hours ; so that it takes 
about three years to dig a well. 

The apparatus for drawing the water it equally simple with 
that which is employed for boring. A bamboo tube, twenty- 
four feet long, at the end of which is a valve, is kit down into 
the well. When it has reached the bottom, a workman pulls 
at the cord which sustains it, giving it strong jerks; each jerk 
opens the valve, and fills the tube with water. It is then drawn 
out by means of a kind of vertical capstan, or large w'mdle, 
fifteen or sixteen feet in diameter, which is put in motion by 
two, three, or four buffaloes or oxen, and upon which the cord 
is rolled up. 

The water of these wells yields by evaporation a fifth, and 
sometimes a fourth of salt. This salt is very sharp, and con- 
tains much nitre.* For distillation there are employed large cast 
iron cisterns, five feet in diameter by only four inches in depth. 
The metal is at least an inch thick, and at most three. The 
mass of salt, which has the form of the cistern, weighs upwards 
of two hundred pounds, and is very hard. It is broken into 
three or four pieces, to be disposed of in commerce. 

Now, what is very extraordinary is, that these saline wells are 
frequently at the same time wells of inflammable gas. If, ac- 
cording to M. Imbert, a torch be presented to the orifice of a 

* We suspect there is here a raiitake, nitre being a compouud foreign to 
■ut springs. 
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wtH wfceo the tufce firfl of water is near coning up, it Tnfl aiaa, 
and produces a jet of fire from twenty to thirty feet high, which 
may set fire to the shed of the well. This sometimes hap- 
pens through the imprudence or malice of a workman. There 
•re some of these wells- from which do salt is taken, but which 
furnish enough of inflammable gas to cany on the distillation of 
the salt water obtained, from other wells in the neighbourhood. 
Thus, neat Thsee-Lieou-Tsing, * there are four wells in a val- 
ley, which at first yielded water, but are dried up twelve yean 
ago. The people then, dug, in order to find water, to the depth 
of more than S0O0 feet, but in vain. There was seen to issue 
a column of inflammable air, charged with blackish particles, 
which continued to make its escape with a noise that was heard 
to a great distance.. Over the orifice of two of these wells there 
was built a coyer of hewn stone, -six feet high, to prevent the 
approach of fire. This misfortune happened not long ago. The 
fire communicated itself immediately to the interior, and deto- 
nation took place, which shook the ground like an earthquake. 
It was attempted to extinguish the fire by throwing upon the 
orifice, mud, atones, or water, in smell quantity, means which 
commonly succeed when the column of inflammable air is not 
great ; but this method proved unsuccessful, and the flame con- 
tinued until there was led to a height which overlooked the well 
a quantity of water, sufficient to form a small lake there, which, 
on being suddenly opened, was poured into the well. The ex- 
pense attending this operation amounted to 30,000 francs, which, 
in China, is a great sum. 

As we have said, these springs of inflammable air are em- 
ployed for heating and lighting, all the salt works in the neigh- 
bourhood. Bamboo pipes carry the gas from the spring to the 
place where it is intended to be consumed. These tubes are 
terminated by a tube of pipe-clay, to prevent their being burnt. 
A single well heats more than three hundred kettles. The fire 
thus obtained is exceedingly brisk, and .the cauldrons are ren- 
dered useless in a lew months. Other bamboos conduct the gas 
intended for lighting the streets and the great rooms or kitchens. 
Thus, Nature presents, in .this place, a complete establishment of 
gas light. The whole of the gas cannot be employed. The 

1 According to M. Kfcproth, the. town of Thwe-Iieou-Tsing. or of At 
tccti which mm ilself, is about a league below the place. 
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excess is conducted beyond the limits ot the stdt-work, and there 
forms three chimneys or columns of flame. - The surface of the 
court is exceedingly hot, and barns beneath the fleet' Even in 
January the workmen are half naked, having only a small pair 
of drawer* to cover them. In winter, the poor people, in: ante* 
to warm themselves dig the sand to the depth of a foot. With 
a little straw, they set fire to the hollow thus formed, and sating 
round it, warm themselves as longas they are so inclined. They 
then 611 up the hollow with sand, and the fire goes out. 

The singular circumstance of saline water and inflammable 
gas occurring together in the districts of Young Hian and Wei- 
Yuan-Hian can only be accounted for by the alternation of salt 
beds and beds of coal. In fact, the latter are often met with 
in boring the salt wells. Some coal mines are worked in this 
country. They contain much gas, and lamps cannot be burnt 
in them. The miners obtain an imperfect light from saw-dust 
and resin, which burn without flame, and are not easily extin- 
guished. In boring the salt wells, a bituminous oil (naphtha, 
no doubt) is met with, which burns in water. . Four or five 
hundred pounds of it are collected daily. It is used for light- 
ing the hall in which the wells and salt-pans are. 

The salt-wells and coal-mine* employ an immense number of 
the inhabitants; and some rich individuals have so many as a 
hundred wells in their possession. 

BibL UniverseUe. 

Remark* on the Ancient Flora of the Earth. 
Deongniabt's description of the plants of a former world, and 
account of the distribution of their principal forms in the dif- 
ferent strata of the earth, is undoubtedly one of the most im- 
portant contributions which geology has lately received. By 
means of it, we are, for the first time, able distinctly to view all 
the information connected with this important object We are 
thereby made acquainted with the simplest elements of the dif- 
ferent floras, from the earliest to the present time. Indeed, the 
law of the progressive development of the classes of plants, 
and of a gradual perfection of their organization from the t&- 
molest periods till the latest geological epoch, is proved by' 
this investigation in as striking and evident a manner as has 
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been done among the incomp a rably more numerous tribes of 
the animal kingdom belonging to a former age. 

In consequence of the nature of the subject, investigations of 
this kind necessarily consist of two parts essentially different from 
each other, and the comprehensive knowledge they require is sel- 
dom found united in the same individual. For. it is required net 
only to reconstruct the whole of an organic body from the 
imperfect remains that are preserved, and hence to draw n 
conclusion as to the family or species in which it may be classed,— 
but it is equally necessary to determine the nature and the age 
- of the rock formations in which these organic remains are found. 

Further, the first part of the investigation referred to, which 
belongs entirely to the province of Natural History, is incom- 
parably mot* difficult to be developed from the remains of vege- 
table bodies than from those of the animal kingdom ; for the 
essential characteristics of the latter are more numerous, and 
much less liable to complete destruction. The zeal with which 
our.cotenipotmrifts have pursued this object, has greatly contri- 
buted to remove many of the difficulties ; and, independently of 
the first attempts, particularly those of Schlotheim and Count 
Sternbetg, no one has devoted himself to these pursuits with 
greater .sagacity , and success than Brongniart. The natural 
history of fossil plants, in almost all its parts, has been com- 
pletely changed by this eminent naturalist, and in a wonderfully 
short time. Though we are anxious to make our sincere ac- 
knowledgments of the great value of the descriptive part of his 
Natural History of the Vegetable Kingdom, we are, notwithstand- 
ing, obliged to put forth some objections to the purely geological 
part of M. Erongniart's work, which occurred to ua in the course 
of reading his introductory treatise.* 

After the character of. the Floras into which the vegetation 
of a former age. may be divided, M. Brongniart distinguishes 
four different periods, and he determines them geognostically 
in .a similar though much more accurate manner, than had 
formerly been attempted by Count Sternberg. (1'ascic. iv. 
p. 32.) According to him, the hrst period comprehends the 

1 In the Edinburgh New Philosophical Journal, to), vi. there is a transla- 
tion of Brongniart's Memoir " an the Vegetation of the Egrth at different 

OCTOBER — DECEMBER 1829- H 
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trnnsilfon recti sad the coaljbmation ; the second is confined 
to the formation of the variegated sandstone, the third con- 
tains all the strata of temper, to the lowest members of the chalk 
formation, And the fourth comprehends all the formations found 
above the chalk. Though the details given by M- BrofagnUrt 
ate'toso far to favour this distribution, we cannot help remarking, 
that it cannot be 1 adopted in a purely geognostical sense, and that 
we, at first sight at least, can recognise only the. first and last 
periods as independent formations. The author himself, indeed, 
makes the same remark, when he states that the second and 
third of these different periods do not very closely correspond 
with the divisions which the most of geologists receive as sepa- 
rate groups of formations. It appears to us, also, as if he had 
not sufficiently considered that the distinctions adopted by him- 
self are founded only on the local relations of the rock forma- 
tions; and cannot consequently possess a general character. We 
cannot, indeed, with propriety, consider the separation of the 
first and second periods by the formations of the old red tand* 
ttone and the magnes'um limestone or xechttein -mm fey any" 
ttfeans generally prevalent ; for it is at present universally ac- 
knowledged, that though, in a great part of Germany and Eng- 
land, such a separation may take place, either in both formations, 
or in one of them, nevertheless, in other extensive districts, no 
difference ceil be pointed out between old red sandstone, ant) 
the superimposed new red sandstone. We are hence obliged to 
consider both rock formations as nothing else than die under 
and upper strata of one and the same formation in which 
the formation of magnesia*! limestone or zechsteih but ocuu 
sbnally makes its appearance as a subordinate bed, and that 
always of small extent Our author cannot possibly' be igno- 
rant that this view is very strikingly exemplified in the rocks 
of France. In no part of that country has a bed of lime- 
stone been found, which could, with any probability, he com- 
pared with the magnesian limestone or ecchstein. This is also 
known to be the case in the south of Germany, and, as far as our ' 
observation extends, among the Alps also, where, nevertheless, 
the conjunction of red sandstone with quartz porphyry is known 
to be nothing uncommon. In the northern parts of the British 
islands, in which strata so like copper-slate or leupferschiefet 
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werd lately discovered, the division of the old red sandstone And 
the variegated sandstone is but very imperfect 

This retpark is of stilt greater consequence, when applied to 
the distinction of the second and third .periods, according to our 
author's division. In these we observe the variegated sandstone 
separated from the keuper by the shell-limestone (mtucheBtaOc) 
formation. It is known, however, that there are extensive dis- 
tricts in which no traces of this rock, the shell- limestone, which 
separates the two formations, are to be found, and in which the 
formation of variegated sandstone and the keuper formation are 
necessarily blended into a single mass. This is the case, for in- 
stance, in the extensive and important formation of red marl in 
England, which unquestionably belongs to both formations. It 
consequently appears to be very difficult, amidst this simple rock 
formation, to propose a separation of such importance as the ap- 
pearance of two perfectly new creations of organic beings seems 
to require. 

Independent of the striking want of agreement known to 
exist in the division of rock formations, according as they are 
distinguished, either by the principles of superposition, or ac- 
cording to the distribution of organic bodies, We would never- 
theless have attributed no importance to these objections against 
the method of M. Brongniart. We are further obliged, bow- 
ever, to start various doubts as to the accuracy of some other 
views presented by M. Brongniart, and closely connected with 
the principles referred to. 

After the description which SI. Brongniart gives us of those 
relations in which the Floras of the different formations stand to 
one another, he proceeds to say, that he is inclined to think that 
the successive creations of plants are distinguished by a sudden 
change in die essential characteristics of vegetation. This opi* 
nton of our author appears to have been formed, as if the inter- 
vals between the ceasing of an old flora, and the commencement 
of a new one* had been filled up by an overflowing of the ocean, 
He has therefore attempted to prove, either that no organic re- 
mains occurred, or if any, only those of marine plants are found 
in the strata which separate the members of the four divisions 
already alluded to. This opinion, however, we are not inclined 
to admit as equally conclusive. 
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He Eels out by affirming, that no remains of plants have been 
observed in the old red sandstone (rothliegende.) We would, 
however, request our author to compare only one of the numer- 
ous memoirs which treat of this rock formation, to convince 
himself that this opinion of his is inaccurate. The works of 
Charpentier, Freisleben, Schlotheim, Hoff, &c, abound in in- 
formation regarding the local situation of the plants of a for- 
mer world, met with in the undoubted formation of old red 
sandstone, or rothliegende. In the classical work of Alex. v. 
Humboldt, (Essai mr le Gisem. p. 214), we find the remark, 
that the whole formation of the red sandstone (gres rouge), is 
generally characterised by the absence of fossil shells, but that in 
both hemispheres it abounds in trunks of fossil trees and other 
debris of the monocotyledones. (V. Rel. Hist. t. x. p. 27&) I 
myself have had frequent opportunities of admiring the great 
number of petrified trunks of trees found in the quarries at Kyff- 
haiiser in Tlmringia, in the midst of old red sandstone, some of 
them three feet thick, and from twenty to thirty feet long. They 
are exactly the same with those which are not uncommon in the 
whole extent of the old red sandstone throughout the district of 
Mansfield, and also in the Thuringerwald ; and occasional exam- 
ples of them, from their upright position, seem to prove that they 
grew immediately in the place where they are at present buried. 
From the previously mentioned works (particularly from those 
of Freisleben, Kupfersch, vol. iv. p. 172,) it is sufficiently known 
that a great part of the coal formations in the north of Ger- 
many, particularly those of Manebach at Ilmenau, of Wetten, 
of Opperode, Ilfeid, &c, which have become so famous as depo- 
sitories of vegetable remains, are found as subordinate beds in 
the midst of old red sandstone, or rothliegende. The truth of 
this assertion I have had an opportunity of proving in various 
places. From the uppermost strata of old red sandstone, roth- 
liegende itself, which some refer to the formation of xechstem, 
(S. Freisl. 1. c. iii, p. 238,) we have recently received intelligence 
of the abundant appearance of a plant which is evidently a fresh- 
water production. (Leonh. Taschenbuch. xxii. I. p. 253.) 

M. Brongniart further maintains, that, hitherto, nothing but 
marine plants has been found in the formation of magnesias 
limestone or xechstcin ; and this opinion seems probable, when 
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we reflect that the very numerous animal remains of this for 
matron have, for the most part, been inhabitants of the ocean. 
From the accurate discrimination of M. Brongniart, we have 
lately learned to recognise from five to six kinds of Fucoides, 
which are found in the copperslate or kupferschiefer, (a member 
of the magneai&n limestone) of Mansfeld, and' in the forest of 
Thuringia. It. is nevertheless highly probable, that at the 
time when this remarkable intermediate stratum was formed, 
there were parts of the dry land rising above the level of the 
ocean. We -at least find sufficient proofs of land plants occur- 
ring along with those just mentioned, in nechetem and hupfer- 
scl&efer. For if, upon closer investigation, those plants called 
Lycopodium by Schlotheim (Leonb. Taschenbuch, vu. p. 56,) 
and the Lycopodiol. fumculatus of Ilmenau (Fetrefacteak, p. 
416 ; Lycop. taxifolius, Sternb. Faac iv. p. 8), are proved to 
be nothing else' than sea-algse ; and if the remark made by 
Count Sternberg (Fast. iv. pp. 40, • 44), that Bruekmanniu 
tuberculoid, Pecopioris obtusa, and Aie^mpterin wlgatior, are 
found in kupferschiefer, may have been caused by imperfect 
information regarding their local situation ; yet Freisleben 
{Kupfersch. Geb. iii. p. 182), very distinctly describes the im- 
pression of an articulated calamite, or similar plant, ■ in the kup~ 
_ferechiefer of the county of Mansfeld. Single pieces of coal, in 
which the fibrous texture of wood is preserved, are neither in 
Mansfeld nor in the forests of Thuringia of ' rare ■ occurrence. 
But the woods, having the Dicotyledonous structure, and to 
abundant at Frankenberg in Hesse, are above all things con- 
vincing. More than twenty years ago they were described and 
delineated by Ullman (Mineralogberg, and Huttanmanische 
Beobachtungen, 1809, p. 80, tab. i) ; and recently by Bonn 
(Leonh. Taschenbuch, 1828, p. 509), they were with great 
probability considered as a kind of cypress. Impressions of ferns 
are also frequently found along with these woods. The latest 
observations entitle us to reckon the formation of Frankenberg 
rich in mineral treasures. to the tsechsteinox kupferschiefer. I 
may here be further permitted to state, that Mr Sedgwick found 
in the marl-Slate of East Thickley in Durham, impressions of 
two or three species of ferns, some of which perfectly correspond 
with those of the copper-slate, kupferschiefer of Mansfeld, and 
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appear in corresponding strata, which leaves no doubt of tine 
identity of this formation with' that of the «*el*M»fornakioB in 
Germany. (Philos. Mag. et Ann. of Phnoa, vol in. p. 80S.) 
If, after the evidence here adduced, we may be permitted to aai 
■tune that there is no very decided distinction between the first 
and second of M. Brongniart's periods of the vegetation of a 
former age, the same may, very probably, be the case with the 
following periods. According to him, the second and third pe- 
riods are separated by the formation of shell UmetUmt or Mwohst 
balk. The circumstance, however, that, in this limestone, in a 
great part of Germany, there is a particular ooal formation, ac- 
companied by remains of land plants (Letteukohle of Voigt) 
cannot be here brought forward, for late observatioas have 
proved, that this coal formation belongs to the keuper, not to 
the shell limestone. Hence, on- reference to the: division of the 
second and third periods, we can only infer, that the formation 
of the shell limestone, or muschelkalk, dees- not belong to the' 
class of rocks universally distributed, and that it may often 
happen that we find the strata of keuper that contain plants, as 
well as those of the variegated sandstone, to be nothing else 
than upper and under beds of one and the same formation, in. 
conformable stratification. But, lastly, we must dissent from 
M. Brongniart's opinion in regard to what he considers the up- 
per boundary of the third period, that only marine plants are 
found in the chalk formation. (Ann. des. So. n. 4. p. SIT. Hist, 
des. Veget. Foss. libr. ii. p. 85. note,fcc.) 

Indeed it is known, that generally in the formation of true 
chalk, and in that of chalk-marl and greensand (quadcrsand- 
ttein) belonging to it, vegetable remains are seldom found, in 
comparison with die immense accumulation of petrified animal 
remains which characterise it. According to the most aocstratd 
statements, as many of these plants appear to belong to the 
lend as to the sea. If we next, in reference to the chalk of Eng- 
land, compare the multitude of observations contained id the 
transactions of the Geological Society of London, we find, .first, 
observed in the chalk of Cambridge near Cherry Hinton, by W. 
Hailstone (G. TV. in. £60), coniferous fruits and branches with 
leaves, which the author is inclined to reckon in the family of the 1 
Comftra. They had been previously described- by Parkinson, 
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in Ms work em Organic Remans. W. Phillips also mentions,' 
iff the marl belonging to the chalk formation of Folkestone, (G: 
Tr. VsL i. pp. 49,50), wood-coal, still possessing the fibrous tex- 
ture of wood as an appearance by no means uncommon ; and lie 
la Beche found, in the well-defined graensnnd near Lyme Begta, 
on the coast of Dorsetshire, impressions of ferns. Gideon Man- 
tel 1 also, has already mentioned, as occurring in the chalk of 
Sussex, at Hameey, at Lewes, and at Brighton, the stems with 
remains of leaves and distinct nones, which he compares with the 
fruit of the P i m a Larix. (Geology of Sussex, p. 100, tab. ix.) 
Count Sternberg has more recently referred these parts to' an 
undetermined species of the genus Conitea, and in every instance 
they seem to have been originally land plants. 

We find these appearances more abundant in the strata be- 
longing to the chalk formation of Germany. The greenaand 
(quadersandgtein) and the p&nerkeik of Saxony and Bohemia, 
the complete identity of which with the strata of greensand 
and era* tufcau, we may consider' proven, afford numerous ex- 
amples of them. That we may not be detained by unsatisfactory 
references, we will adduce the observations made by Count 
Sternberg. He describes and figures, as occurring in the plan- 
erkaik of the lordship of Schmetschna in Bohemia, a species of 
the dotting- TAwife*, (Th. altenas, Synopsis, p. xxxviti. Fasc. 
iv. p. 40. tab. lxv. f. 1.) of the family Coniftrce; and also 
leaves of trees of the class of Dkotgledones, which are here 
represented as a thing by no means uncommon in the green- 
aand (gaaife r tmds t em) near Tetcschen, so well known to geo- 
logists, (Tab. xxv. f. 1. a. b.) Exactly the same relation oo. 
curs in the contemporary strata distributed in the immediate 
neighbourhood of the Ham. The leaves of Dicotyledoaa, ao 
abundantly round in the greensand at Heidelberg near Blank" 
cnbarg, are generally known. They are found along with 
trunks and branches, and cannot possibly, from the perfect pre- 
servation of their parts, derive their origin from older formations. 
In an exactly similar way we found leaves and fragments of large 
trees in the day-beds of the same greensand {quader^andttem) 
at Quedlinburg. They are there immediately connected with 
the strata of a chalky marl abundantly filled with green colour- 
ed grains, and abounding in distinctly defined remains of testa- ' 
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ceouB animals, identically the wine with tboae found in. the chalk 
of France and England. Further, we found impressions of ex- 
actly similar leases of dicotyledonous plants in the chalk-mad. 
near Wernigerode. In the same band specimen we hereohserrod 
leaves connected with a well-preserved specimen of BeUfmnHet 
rmieronatun ; and I have since had an opportunity of witnessing 
die great similarity between these with the impressions of leaves 
found by Professor Nilson in the greensand of Schonen. In 
the chalk of Westphalia, which is almost uninterraptedly con- 
joined with that of the Netherlands and the north of France, 
and which are noted for characteristic fossil remains of animals, 
there are frequently found remains of paints undoubtedly be- 
longing to -the land. In the quarries near Soest, Werl, and 
Unna, we often found in the strata of grass -green sandy marl, so 
abundant in these places, pieces of a coaly substance,' distinctly 
exhibiting the fibrous texture of wood. Equally numerous in 
those places are the< remains of a plant, which, front the meet 
perfect specimens we could find, undoubtedly belongs to the fa- 
mily of LycopodUiceee. It shews some slight analogy with- the 
(I.ycopodiol. dichotomus, Sternb.) particularly with the specimen 
delineated in tab. u., and probably belongs to a species not 
hitherto described. 

It would be easy to multiply the number of facts here given, 
by comparing a greater number of geological writings. We 
believe, however, that we may, with sufficient certainty, con- 
clude, that the boundaries of the periods of vegetation fixed by 
M. Broogniart are really by no means distinguished by »uob 
precise and complete interruptions as he imagines. 

Although there are probably none of the generally distributed 
strata formed by deposition, in which remains of a contemporary 
continuous land vegetation are not to be found, it stall appeals to 
be a very important question, as regards the crust of the earth, 
what relations the continued appearance of a single species of 
plants bears to the different periods of the vegetation of a former 
age. If, in this enquiry, we follow the numerous analogies pre- 
sented by the relations of the animal creation of a former age, 
we shall be quite inclined to think, that the Flora of (be differ- 
ent periods of vegetation must be distinguished from one another 
by perfectly distinct characters of the forms of the plants. In 
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tbe coBHaenoraieJit of tfac formaUon of every new load of rock, 
we observe, that die, animal remains that werei characteristic of 
former formation* almost calmly disappear. Entirely new 
fornw,ofte»Qi»(inguiau«d but specifically, ai«l as often differ- 
ent is .genu* and family, appears suddenly, in the- place of 
the old forms. The men that the researches of naturalists 
hare enabled us to discriminate closely the organic remains of 
a former world, the more do the early statements so often brought 
forward vanish ; as if there were certain genera -and species of 
animals, which had escaped uninjured all the revolutions of the 
earth's surface. It appears in reality to have been- these import- 
ant analogies that directed M. Brongniart in the establishment of 
bis principles, for we find him expressing it as his opinion, that no 
common character exists among the Floras of the different pe- 
riods. M. Brongniart at least, expressly maintains, that the 
same species of plant does not occur in any two contiguous 
periods, that among them every thing is different, and that we 
cannot help believing, that an entirely new creation of mem- 
bers of the vegetable kingdom produced under perfectly new 
circumstances, may have displaced the older creation. 

We would certainly have every reason to feel quite satisfied 
with these results of our author's researches, but for the circum- 
stance that the knowledge of the , plants of a former world 
developea some facts, that, according to our judgment, do not 
agree with his views. Before we, however, bring forward these 
facts individually, we cannot help remarking, that our objec- 
tions by no means apply to the general character of the Floras, 
whose different periods of vegetation, the method. M. Brongniart 
has with so much research determined. The method first pointed 
out, by Alexander von Humboldt in his works on the geographi- 
cal distribution of the plants on the present surface of the earth, 
of characterising the floras of different regions by the quotients 
which determine the natural families by their union, has been 
attempted in this department by M. Brongniart with equally suc- 
cessful results. Hence be justly, remarks, that although later 
observations should add newly discovered forms to the indivi- 
duals adduced by him, yet, in the essential characters, his floras 
would remain with but an unimportant alteration. 
* 
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When we, bsvewr, proceed to w uuy a a e the anw o twa i i« / dm- 
ahm of plants in the Awerant epoch* af the ea*thr B Janm**, 
with their geographical distribution ob the present surface of 
the globe, it will not seem wonderful that the species observed 
in the one district are partly found also n the other; for it 
is generally known that, hi the pretest state of vegetation on the 
earth's surface, there are single species which are preserved inw 
changed through every suae and ehmate. In the same manner 
It is well known that the transitions of floras from one region to 
another take place only by the gradual substitution of singhr 
species by others more or less closely related ta fheutV as well as 
by the gradual decrease and disappearance of smgu families; 
while others increase in die' universality of their distribution « 
weU as in the number of their species. 

The formations ef old as well a* modern epochs, in opposition 
to the statements of M. Bsongniarc, afibrd us many instances of 
the equal appearance of kindred specie* ■ belonging to a former 
age in different formations. We have already remarked, that 
many of those coal ' formationp, : distinguished for their abtsv 
dant vegetation, can be shewn to be subordinate beds of old 
red sandstone, while others, indeed, by far the greater nurn- 
berof them, such astheeelehratedbashisof Boghmd, Flanden, 
Westphalia, and the Lower Rhine, belong entirely to the transi- 
tion rocks; and yet, among the vegetable remains of both forma- 
twos, no permanent disunatioD has hitherto been disooverod. 
There are often enough the same Lepidodendra, Sigillaria, 
and Catamite*, the seine kinds of JVWqpfarir, Fecopteris, of 
JttenphySa, Annularia, S&gmaria, Sec, which were known 
to belong to the coal-pits of Manefcaoh, WetWn, and Btseu, 
and also of Lutcich, Namur, Valenriennee, Newcastle, Bath. 
&c. * It farther seems as if (he character of the vegetation of 



* The general view of the l*»litie» of the "ppcfe* of fa^il phu»M descrtf)- 
ed by Sternberg in his " Tentameo Flops Primordial is," affords an into-, 
resting contribution to the above important fact One hundred and fifty 
species (of which 199 are vascular crrptogsnus) are accurately described 
and enumerated ss balonginR to the old coal formation in general. 6f these' 
seventy-five species belong exclusively W the oldest formatton, fbrtj m «*>■ 
dusively to the coel formation of the old red sandstone or roLhliggeacle, and 
thirty-fire species, about the fourth part of the whole, occur equally in both. 
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these old periods had preserved itself unaltered even to the up- 
pernast strata of the old nd sandstone or rotbliegende. Atleast 
we sometimes observe among the trunks of trees dug up at 
Kyffhauser, and in- the Forest of Thuringia, some whu mi inner 
texture scr very closely agrees with what an called star-stone^ 
found-ia beds of poal ( Polmaeitea mtuvoporu* aud.mueropanu) 
that vareannot help believing them to have belonged to a species 
perfectly identical. Mawever, impressions of Leptdodendrob 
have frequents? been found in, the old Ted sandstone or rothlir* 
gende of ftothenburg, (L. atuleatum, Sternberg.) Fragments 
of catamite have also been found in. the sarae- formation { and 
we can hardly doubt, according to rincumstaacas, that the softer 
parts of plants in pitcoal would be ; found here also,/ had out 
the predominating cuarse grains, and the tumultuous formation 
ot the ski rod sandstone formation, proven ted their preservation: 
In eaaetly the same way, no traces, of plants, except the imper- 
fectly preserved, remains of the aiemsatlAipidodendrfm, Cahfakesi, 
&e., are ever found in the coarse granular strata of coal sand* 
stone ; neither are the leaves and toe finer traces of FUicai, Itif* 
copodiacae, and others of the same kind, over found in such 
coarse conglomerated strata. 

It further seems to us, as if the characteristic forms of remote 
periods were continued by the perfect accordance of the specie** 
eves to much newer strata. We, for instance, awe to Scfaletheim 
the knowledge of a remarkable Syringodendran, (his Palma, 
cites canaheulatus, Petiiraotenk, 896, tab. ivi. f. 2,) found ok 
the strata of the sandstone at Qotha, dtxridadJy belonging to the 
lieuper formation. Count Sternberg has since recognised it as 
identical with his Syringodendnm ntkatwm, found also in the 
coal of Escbweuer, Essen and Waidenburg. But this obeerv»- 
tion appears to us particularly important an this account, be- 
cause we have lately been assured by the remarkable researches 
of M. Brongniart, that one of the same species of plants, belong- 
ing to a former age, is known to exist both in the sandstone of 
the fauperjbrm&tum, and in the strata belonging to the forma- 
tion of the Lias and Oolke of the great Jurajbmittfim. But 
these are rocks, which, in regard to their kind of formation, and 
the character of their animal remains, are as perfectly different 
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from one another, as, on the other hand, the characters of the 
transition rocks are distinguished from that of the old red sand- 
stone. 

It is unsatisfactory, in investigations of this description, to 
appeal to examples which do not rest on sufficiently accurate 
determinations. Of this description, according to the testimony 
of Brongniart, are the occurrence of Calamites arenaceus in 
the keuper and in the variegated sandstone, and the Catamites 
remotus or distans in the variegated sandstone and coal forma- 
tion. Such examples, however, prove the very great similarity 
of the forms which appear destined mutually to occupy one an- 
other's place in the different periods of the vegetation of a for- 
mer time. M. Brongniart has himself shewn us a remarkable 
example of one and the same species in the strata of two per- 
fectly different formations. It is, his Fncoides Brurdii, (Hist, de 
Veget. Fossiles, livr. i. p. 77, tab. ii. f. 8-19. Ann. d. Sc n. xv. 
p. 452,) found both in the Lignites under the chalk at Pialpin- 
son, and also in the copper-slate (kupferschiefer) of Frankenberg. 
But how shall we account for so striking a contradiction in the 
principles and facts that should form their foundation ? 

In the comparisons hitherto adduced, we have intentionally 
avoided returning to the remarkable discoveries of H.H. Eke . 
de Beaumont, and Ad. Brongniart, in the phenomena of vege- 
table remains in the anthracite sandstone of the Southern Alps. 
M. Brongniart, as is known, has here recognised in. the strata be- 
longing to the most decided lias formation, at least 15 species of 
well preserved ferns, which were hitherto found together, only 
in the old coal formation. In the same locality, he has detected 
the appearance of Lepidodendrons, Sigillaria, Stigmaria arid 
■Calamites, which were hitherto supposed to. belong exclusively 
to the coal formation. But the ingenious hypothesis which M. 
Brongniart has herewith brought forward, (Ann. Sc. d. n. t. xiv. 
p. 127.) and more recently expressly maintained, (I. c. torn. xv. 
p. 375 note,) to explain these remarkable anomalies, is as little 
satisfactory to us, as it is at variance with the general views en- 
tertained by its author. 

If, however, the hypothesis of M. Brongniart, which we oppose, 
is really established by further investigations, there still r 
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the undisputed fact, that, during the third period of vegetation, 
there may, in a part of the earth's surface, have been plants which 
. correspond in alt their known characters with those of the first 
period. But what, at the first look, may almost seem still more 
remarkable, is the circumstance, that these plants, in regard to 
the part which they, arranged in families, take in the general 
Flora of the globe, shew a similar deviation from the principal 
characters of the vegetation of these periods of formation. After 
the great development of the vascular Cryptagamia, we here 
observe the same remarkable predominance of that class which 
is peculiar lo (he Flora of the old coal formation. These re- 
markable anomalies by no means appear to us of much conse- 
quence. If we enquire into the general causes, which we may 
ascribe to the universally recurring peculiar character of the 
vegetation of the oldest periods of organic creation, .we will 
find, in the acute observations of our author, a key to the solu- 
tion of this apparent contradiction.. For M. Brongniart, in his 
treatise, so often referred to (p. 344), has proved as cautiously as 
convincingly that the character of the Flora of his first period 
correspond perfectly with characters of the Flora of the present 
islands, and this agreement is the more striking, the more the 
islands are scattered in the main ocean, and the farther they are 
from great continents. What prevents us from concluding, that 
in those periods also of middle secondary formation, the same 
operations may have been produced by causes precisely similar p 
For if the present magnitude of the' continental masses rising 
above the water, is not able to completely obliterate the import- 
ant difference between a continental and an insular Flora, how 
much more may we not, from good grounds, expect the same 
difference in those periods in which the influence of great con- 
tinents was in all probability not so great as at present. Yet, 
M. Brongniart, for this reason, gives to the character of the 
vegetation of this second and third period the name of a Coatt 
Flora. 

Before we conclude our remarks on a subject of such univer- 
sal interest, we cannot help casting a look at the division of 
plants into families, which, according to the investigations of M. 
Brongniart, constitute the vegetation of his particular periods.' In- 
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dependent of the classes o( dgamva and CetUitr Cryptagwmd, 
which here seem ta us inconclusive, M. Brongniart next, in the 
first period* recognised only the pr<wenec ofmembers of the class 
tfVascukLrCryptogainktm&tfMoitoatykdonia. He haa there- 
by, however, » appears, allowed it to escape his obser vatio n, 
that two species of bis genus Conitea, (C. cefntou and ornui- 
Uu, xatxfat. t. 99. f. 1, a. and u 46, f. 1,) had been before de- 
scribed and delineated by Count Sternberg, as belonging to the 
coal formation of Bohemia, whose cones appeared so distinct, 
■hat we cab scarcely doubt that they may be justly ranked in the 
family of the Conifbrce or Ci/oodot. Three of the more per- 
fectly organised classes of Brongniart have shown themselves alt- 
reedy in the first period, though the last, as regards the amount of 
the whole, forms but a very insignificant fraction. In the number; 
however, of the classes that Mi Brongniart ascribes to bis third pe- 
riod, we consider ourselves entitled, from the foregoing observa- 
tions, td notice on exception. We here find the appearance of 
DicahfkdotKs expressly denied, and yet the appearance of their 
undoubted remains both in the greensahd or qiuuler-sandstein, 
and id the Jura formation, is not at all Uncommon. It will not 
be first necessary to nail to mind the impressions of leaves in the 
period of the formation of chalk to which we have already re. 
ftrsed on another occasion. Their well known structure, the dis- 
tribution bf their veins, leaves us not a moment Id doubt with 
what to class them. It was more striking to us, however, to ob- 
serve that M» Brongniart did not hereby think of his own early 
add numerous observations and remarks. For we find the leaves 
of many completely undoubted kinds of Dicott/ledoha in the sand- 
stone formation of Beer on Schonen, mentioned by himself ; and 
the author himself attaches, great value to these, ai affording evi- 
dence of the age of the strata. The same appearances are also 
known to belong to the Jura formation. In the strata of this age, 
in France and England, we find the presence of dieoipiedohous 
plants frequently mentioned. Desnoyers and Brongniart thenn- 
setveskuew the same in the Jura oolite of Moment. Further, the 
same appearance probably occurs in the strata at Stoneaneld near 
Oxford, so rich in fossils. Mr Webster has. also described the 
abundant appearance of very considerable Oicotykdomm trees 
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ia the foyers of Portland and Purbeck stone, (Geol. Trans, ii, 
p. 41,) standing upright, and having their concentric formation 
perfectly preserved, Among the remains of a former age found 
by G. Mantel], in the sirata of the irowaand of Titgate Forest, 
there are ale* unquestionable remain* of plants of this class. 
Count Sternberg baa likewise already described the fruit of a 
species of juglans or walnut found in the salt-works of Wiebnt- 
fca, the beds- of which, we may refer, according to die accu- 
rate researches of Professor Pusch, to the formation of Lias 
contemporary with the sandstone and limestone which, to such 
an immense extent, compose the mass of the Carpathians. For 
understanding the progressive development of organic bodies* 
during the different periods of the earth's formation, it is cer- 
Ihinly.a very important object to fix the limit* from whidh are 
first exhibited traces of the most perfect organisation, of which 
the members of the vegetable and animal kingdoms are ia genu 
ral capable. The question as to the first, appearance of d fe fl*y » 
tbdonous plants, is of equal signification as that in regard to the 
first appearance of remains of quadrupeds in the crust of the 
earth. In the present state of the organic creation, the propor- 
tions of both classes id the total surd of animals and vegetable*, 
appear regulated according to .arialogpus lawei We, however* 
do not know so extensively the creations of (he present tune and 
of a former age, as to be able satisfactorily to estimate their re- 
lative numerical value, and we, of coarse^still stand in need of 
one of the most important documents regarding the economy of 
nature in the different periods of her formation. . It is, notwith- 
standing, always of much importance to. be aide to look into the 
facta already established, end to observe? that the gradual de- 
velopment of organic bodies in. the animal and. vegetable kingdom 
has followed precisely the same progress. While the simplest 
organised kinds of both kingdoms first appear, we also find re- 
peated throughout the. same, gradaudn% a* regards: the gradual 
appearance and increase bf the. more perfectly organised beings 
in the strata of the earth'* crust . Of the four footed animals^ 
it is known that those which first appeared, vis. the amphibia* 
are the lowest in the isaejegkad scale. While tbe division of 
saurian animals attains a. remarkable development in the Jura 
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limestone, in which at least twenty species have been distinguish- 
ed, the more perfectly orj^anised mammalia o» the other aide. of 
the chalk, that is below it, seem to possess only a single repre- 
sentative ; but on this side of it, that is above it, there occurs a 
state perfectly comparable with the.character of the Fauna of the 
present creation, if we abstract the difference of climate. Such. 
also, is the case in the extensive range of the vegetable kingdom. 
M. Brongniart has himself explained the character of the vegeta- 
tion of his fourth period, as perfectly similar to that now in exist- 
ence. The dicotyledonous plants which appear here, belong, for 
the most part, to the most perfectly developed families. In the 
period of formation, below the chalk, M. Brongniart found among 
the more highly organized vegetables only varieties of the na- 
tural families of the Cycadete and Coniferee prevailing,— a fact 
of very great importance, the knowledge of which we owe ex- 
clusively to the laborious researches of this distinguished ob- 
server. The influence which these exercise in the present crea- 
tion only through a small number of genera upon the Flora of 
these periods, seems to have induced M. Brongniart to raise 
them to the rank of a distinct class ; for he distinguished them 
both in the tabular survey before us, and in bis History of Ve- 
getable Fossils (livr. i. p. SO), under the denomination of 
Phanerogamous Gymnotpermet, and gave them a position be- 
tween the Vascular Cryptogamta and the Monocotyledtma. 
However important the grounds may have been that enabled 
the author to act thus, we can neither give an assent to the prin- 
ciples hence deduced by him, nor consider the place assigned to 
his new class as the right one. 

Regarding the name of. Phanerogamotu Gymnospermct, occa- 
sioned by the remarkable researches of H. Brown, it does not 
become us to decide on. the accuracy of the fact here brought for- 
ward. We may, however, have recourse to the opinions of two 
botanists of the first rank, DecandoUe and Richard, who consider 
it by no means proven that the female flowers belonging to these 
plants can be regarded as a simple ovula, without pertcarpmm. 
If further investigations, however, should shew us that the 
families of the Cycadea and Conifera, in the numerous devia- 
tions which moreover so much distinguish them, still preserve 
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this remarkable exception to the prevailing organisation, yet the 
influence which this discovery em hive on the dasrificatien of 
fossil vegetables, must always be of small importance. ' Fop it 
depends on the nature of the preservation of these remains- of a 
former age, whether we, in all our attempts to arrange them in 
naturally distinct groups, according to the peculiarity of then- 
forms, which arise from the organs of vegetation, will assign' a 
greater importance to these, than to the organs of propagation. 
Their essential differences are particularly observable only in 
those parts which can scarcely ever come under the eye of an 
observer of the plants of a former age ; hence the characteristics 
derived from such parts must evidently be placed ifi the lowest 
order. If we now consider the single varieties of Cyeadeee and* 
Camera according to their external perceptible peculiarities— 
if we compare the formation of their stems, the nature of the 
insertion of their leaves, &c, we will be at no loss what place to 
assign them. A. Richard, and after him Decandolle, has ad- 
mitted, that the Cycadeee are most closely related to palms and 
arborescent Monocotyledones, while the Coniferce are imme- 
diately connected with the more perfectly organised dicetyle- 
dones. Indeed, the stems of.tbe one, when found without being 
accompanied by leaves and fruit, are subordinate to the division 
Ertdagmites ; but the others are such perfect Exogenitece, that 
we cannot, without reluctance, surrender the general validity of 
this important distinction as the foundation of two great main 
divisions of all remains of plants not precisely determined. M. 
Broagnkrt himself, from similar grounds probably, has inserted 
in his Tabular Survey the genera Endogenitea and Exonerates, 
though they here lose all signification, from bis having establish- 
ed a fourth cmss. 

Though, for die reasons assigned, we wished both families of 
this new class in M. Brongniart's Tabular Survey separated, and 
the one associated with the Monocotykdonous Phanerogamia; 
the other with die Dicotyledonous Phanerogamia, we have by 
no means overlooked their very close affinity, which first of all be- 
came remarkable from the memorable researches of Richard and 
his son. The peculiar embryo with two cotyledons, which had 
not before been observed of any known species of the Palmae, 
LiiiacetE, he. brings the Cycades? so very near the Dicotyte. 
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done*, that we, from the simple observation of tltje character 
alone, would no longer hesitate tq Urauafer them to this higher 
class. Od the other. hand, the Coniferee, from the imperfect 
organization of their organs of fructification, descend from the 
great division of the Dicotyledones to the foregoing class ; and 
yet, on the other hand, they are so intimately conjoined with 
the more highly organized classes, and, indeed, by the same 
properties, as caused us to place, the Cycadete with the Dicatyle- 
thnet. If, therefore, we consider M. TimngaiaxCaGymnoiipermatM 
Phanerogamia, as an independent class of vegetables, we would 
immediately transpose them, according to a different system of 
denomination, to a place between his fifth and sixth classes. 
• This is also the precise spot which the varieties belonging to 
them occupy, according to their appearance in the succession of 
strata that compose the crust of the earth. The first traces of 
them are lost in the oldest secondary sandstone formation, as 
the first traces of the more imperfectly organized quadrupedal 
amphibia appear in the oldest secondary limestone. Both of 
them gradually increase, and indeed predominate, in the Flora 
and Fauna of formations, which lie below the chalk, ; and both 
are at last displaced by the more perfectly organized forma of 
both families, belonging to the latest period of creation, which 
immediately preceded that now in existence. 
. If we now .take a summary survey of the results of the fore- 
going considerations, it appears— 

1st, That among the universally distributed rock formations, 
since the first appearance of organic beings, there is not one of 
them in which the remains of a contemporary land-vegetation, 
are not to be observed. 

2d, That the different periods of the vegetation of a former, 
age are gradually, from the oldest to the newest, characterized 
by the continual entrance of new, and always more perfectly 
organized families of plants ; but that there is not connected 
with that arrangement a complete disappearance of all the spe- 
cies, of the preceding periods. 

3d, That species of the most perfectly developed class the 
DKbtykdanoMi, already appear in the period of the secondary 
formations, and that the first traces of them can be shewn in the 
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edly increase in the successive fortnarioon.* 



Or» *Ae relative Conductibffitg Jbr Caloric of different Woods, 
in the direction of their Jibres, and in the contrary direction. 
By MM. Aua. dk La Rite, and Alph. De Candolle. 

Til conductivity of the metals and some other substances 
has long been a subject of inquiry, on account of the important 
results which it has furnished with reference to the arts and 
sciences. There are other substances not less useful to be known 
in this respect, such as glass, porcelain, and other products of 
art, as well as woods of various kinds. A memoir by M. Des- 
pres, inserted in the Annates de Chimie, has made known the 
relative conductibilttiee of some of these substances. We have 
thought that it would not be without interest to complete the 
knowledge which we possess on this subject, by comparing the 
conducting powers of certain species of wood. This compa- 
rison may, besides, lead to various considerations relative to ve- 
getable physiology. 

With this object, we procured well dried pieces of wood, of a 
square form, 4 inches 10 lines long, 18 lines broad, and 1 inch 
thick. To knew the differences that might result from the direc- 
tion of the woody layers, we had pieces sawn in the contrary direc- 
tion to that in which wood is commonly wrought, that is to say, 
the fibres being transverse, in place of being m the direction 
corresponding to the length of the piece of wood. It is this di- 
rection contrary to the woody fibres that caloric follows, when 
it passes from the atmosphere into the interior of a tree, or 
vice verta, On one of the broad surfaces of tfaesepiecesof wood, 
beginning at (he distance of three centimetres from one of the 
extremities, were bored, at equal distances of 9 lines, five holes, 
7 millimetres in breadth, which reached only the middle at the 
thickness of the wood. Into each hole we poured a little mer- 
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cury, into which a thermometer was immersed. One of the ex- 
tremities of the piece of wood was sunk in a tin caw, about 2$ 
centimetres long, so as not to cover any of the boles. This 
apparatus was freely suspended in the air, and a spirit of wine 
lamp was placed under the extremity, armed with tin . The 
flame could only strike this part, on account of the chimney of 
the lamp and plates of glass which we placed vertically between 
it and the piece of wood, taking care to renew them as soon as 
the heat began to traverse them. In this manner, the source 
of heat was single, without, however, directly striking the wood 
in such a manner as to burn it. In order that the thermometer 
should have precisely the temperature of the interior of the 
wood, we threw a little lycopodium powder upon the orifices of 
the holes, which prevented all external radiation of the balls of 
the thermometers, and of the mercury which surrounded- them. 

At the end of from one to two hours, each thermometer had 
attained the maximum of temperature which its distance from 
the source of heat, and the conductibility of the wood, com- 
bined with the radiation, permitted it to assume. We only con- 
sidered the experiment as ended, when die thermometers had 
, attained their fixed point for ten minutes or a quarter of an? 
hour. We have retrenched from alt the thermometrical heights 
the temperature of the ambient air, which only varied from 6° 
to 10 s centigr. 

The kinds . of wood which we tried are six in number, of 
which three were in the two directions of the fibres. Placed 
in die order of their conductibility, beginning with the best 
conductors, they are the following: — hornbeam, chesnut, oak, 
fir, poplar, all in the direction of the woody fibres ; then ches- 
nut, oak and fir, in the contrary direction ; and, lastly, cork. 

On comparing the two extremes, it is found that, in the born- 
beam, a very hard and heavy wood, the first thermometer being 
at 89°, the second was at 45 s , a little more than the half; while 
in the cork, the first being at 78°, the second was only at 14°, 
a little more than the fifth. The densest woods were in general 
the best conductors. Chesnut, however, is a somewhat better 
conductor than oak, although it is lighter. It is also seen from 
the table which follows, that there is little difference between 
the woods cut in the same direction, and that their slight homo- 



relative Conduetibihtj/Jvr Caloric if Afferent Woods, $c. 133 
, geneousnese render the results less regular than in the experi- 
ments which have been made on other substances ; but there is 
a considerable difference according to the directions of the ca- 
loric, with reference - to the woody layers. Woods are much 
worse conductors in the direction contrary to the fibres of which 
they are composed, than in that of their length. The diffe- 
rence which results from these directions of the caloric is so 
much the greater, the smaller the degree of conducting power 
which the wood possesses. Thus, referring to the second ther- 
mometer, and taking in each' wood the differences resulting from 
the direction of the fibres, we find 16° in the chesnut, 22° in 
the oak, and 28° in the fir. In the oak, the conductibility in 
the direction of the fibres is to that in the perpendicular direc- 
tion as 5 to 8. " ' 

The curve formed by the heights of the thermometers, which 
is a logarithmic curve in the bodies that are very good conduc- 
tors, is not so regular in the substances which conduct ill. It 
decreases at first very quickly, and then becomes nearly parallel 
to the line of the abscisses. Thus, in the oak, the second ther- 
mometer being at a height six times less than the first, the last 
is very little different from the one next to it ; it is at 1°, and 
the next to the last at 1° 56, while in the hornbeam the quo- 
tients are nearly equal. These numbers, which are directly 
given by experiment, do not express the conducting powers in 
an absolute manner, for they are the result of the combination 
of several elements, such as the dimensions of the body, their 
radiating power, Sic, which elements would require to be cal- 
culated, were it wished to compare exactly the conductibility of 
woods with that of other substances. 

The great difference which results from the direction, accord- 
ing to which the woody layers present themselves to the caloric, 
may in part explain how trees preserve so well in the interior 
of their trunk the temperature of the soil, from which they ex- 
tract their nourishment. On the one hand, this temperature 
transmits itself by the ascent of the fluids, and by its propaga- 
tion in the solid tissue of the wood, while the little conductibi- 
lity in the transverse direction forms a great obstacle to its 
coming into equilibrium with the external temperature. 
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Account of the Nuremberg Boy, Caspar Hauser, who was shut 
up in a Dungeon Jrom the Jburth to the sixteenth year of his 



Asoct twenty-five years ago public curiosity and the solicitude 
of the scientific world, were powerfully end ted by the discovery 
of the wild man of Aveyron, who was surprised in the woods 
leaping from tree to tree, living, in a naked state, the life of a ba- 
boon rather than that of a man, emitting no other sounds than 
imitations of the cries of animals which he had heard, or those 
which made their escape from his breast without the emotions 
of pleasure or suffering. A phenomenon of nearly a similar 
nature has, for the last fifteen months, engaged the attention of 
the learned in Germany. But in this case there do not exist 
the entire liberty, and the wild and erratic life, which degraded 
the intellect of the unfortunate being just mentioned. There 
has, on the contrary, been a state of absolute constraint and 
captivity. Hitherto nothing had transpired in France respect- 
ing this singular phenomenon, and we should probably have 
still remained ignorant of it, had it not been for the attempt at 
a made a month ago upon this unfortunate creature, 
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•now restored to social life ; and, as would appear, punned by 
'the same villain who, for twelve years, bad kept him buried in 
■a dungeon. A person of high rank, and distinguished by the 
superiority of his mind, has addressed to us the following letter, 
which reveals, in some measure, the entire history of this,unfor- 
tunate being. Our correspondent has seen and convened with 
■this mysterious young man. We have thought it right to publish 
his letter in the same spirit which dictated it, that is to say, leas 
as the recital of an extraordinary and touching adventure, than 
as a subject of moral and psychological study. At the moment 
when we were sending this letter to press, we received the JVbtt- 
vette Revue Germanigue, which is printed at Strasburg, and in 
which the same facts are translated from the Hesperus, one of 
the best of the German journals. But we have in addition, the 
assurance of authenticity and the observations made on the same 
subject by a person who, by profound study, has been familiar- 
ized with all the great questions of philosophy.* 

" TO THE EDITOR OF LB GLOBE. 

" Sib, Parti, November 16. 1829. - 

" Within a few days the French journals speak, for the first 
time, of the history of a young man found at Nuremberg, whose 
name is Caspar Hauser. They speak of him m consequence of 
the assassination attempted upon his person in the course of last 
month, quoting the Austrian Observer, which has itself derived 
its information from German journals printed in countries near- 
er the place of the atrocity than Vienna. The story appears to 
them incredible, and with good reason, for what is true is not 
always probable. I have seen the young man in question, and 
am able to furnish authentic information respecting him. I am 
convinced you will judge it worthy of being made public. 

** In the month of May 18S8, there was observed at the en- 
trance of one of the gates of the city of Nuremberg, a young 
man who kept himself in a motionless attitude. He spoke not 
hut wept, and held in his hand a letter addressed to an officer df 
the regiment of Light Horse in garrison in the town. The let- 
ter announced that from die age of four to that of sixteen years, 

* The letter is probably tht' production of the celebrated. Cousin. 
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the' bearer bad remained shut up in a dungeon,' that be bad 
been baptized, that his name was Caspar Hauser, that he was 
destined to enter the regiment of Light Hone, and that it was 
for this reason that the officer was addressed. 

" On being questioned he remained silent, and when further 
interrogated he wept. The word which he most- frequently 
pronounced was haam, (the provincial pronunciation of hem, 
home,) to express the desire of returning to his dungeon. 

" When it appeared evident from the state in which the young 
man was, that the statement contained in the letter was true, he 
was confided to the charge of an enlightened professor of the 
most respectable character, and, by a decree of the magistrates, 
was declared an adopted child of the city of Nuremberg. 

" Previous to my return to France, I had determined to- visit 
that city, tbe only large town in Germany whicb I had not 
seen. This was about the end of last September. I was fur- 
nished with a letter to one of the magistrates, who, from the 
nature of his functions, had the charge of superintending the 
education of Caspar Hauser. It was this person who brought 
him to me; and, by a privilege which I should not have ven- 
tured to claim, the last moments of a residence devoted to the 
examination of the curiosities of this great monument of the 
middle age, afforded me an opportunity of seeing a very rare, 
if not unique, subject for the study of human nature. We 
beheld a young man, below the middle stature, thick, and with 
broad shoulders. His physiognomy was mild and frank. With- 
out being disagreeable, it was no way remarkable. His eyes 
announced weakness of sight, but his look, especially when a 
feeling of internal satisfaction or of gratitude made him raise it 
towards the skies, had a heavenly expression. He came up to 
us without embarrassment, and even with the confidence of can- 
dour. His carriage was modest He was urged to speak, to 
give us an account of his emotions, of his observations upon 
himself, and of the happiness of his condition. 

"We bad no time to lose, for our horses were already harness- 
ed. While I was reading an account composed by himself, in 
which he had begun to retrace his recollection, he related to my 
travelling companion whatever had not yet been recorded in it, 
or replied to his questions. 1 shall, therefore, first present the 
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details of the narrative, and then mention what was repeated to 
me of a conversation of which I heard only a part. 

" His manner of speaking and of pronouncing German was 
that of a foreigner, who has exercised himself for some years in 
it The motion of the muscles of the face indicated an effort, 
and was nearly such as is observed in deaf and dumb persons 
who have learned to speak. The style of the written narrative 
resembled that of a scholar of ten or eleven years, and consist- 
ed of short and simple phrases, without errors in orthography 
or grammar. The following is a brief account of it : — 

" His recollections disclose to him a dark dungeon, about five 
feet long, four broad, and very low ; a loaf of bread, a pitcher 
of water, a hate for his wants, straw for a bed, a covering, two 
wooden horses, a dog of the same material, and some ribbons, 
with which he amused himself in decorating them. He had no 
recollection of hunger, but he well remembered being thirsty. 
When he was thirsty he slept, and on awakening the pitcher 
was round full. When he was awake, he dressed his horses 
with the ribbons, and when his thirst returned he slept The 
man who took care of him always approached him from behind, 
so that he never saw his figure. He remained almost constant- 
ly seated. He recollects no feeling of uneasiness. He is igno- 
rant how long this kind of life lasted ; and when the man began . 
to reveal himself and to speak to him, the sound of his voice be- 
came impressed upon his ear. His words are indelibly engrav- 
ed upon his memory, and he has even retained his dialect 
These words ran exclusively on fine horses, and latterly on his 
father, who had some, and would give them to him. One day, 
(I make use of this word although it is improper, for to him 
there were neither day, nor time, nor space,) the man placed 
upon his legs, a stool with paper, and led his hand in order to 
make him trace some characters upon it When the impulse 
given by the man's hand ceased, his band also stopped. The 
man endeavoured to make him understand that he was to go 
on. The motion being without doubt inopportune, the man 
gave him a blow on the arm. This is the only feeling of pain 
which he remembers. But the stool greatly embarrassed him, 
for he had no idea of how he should put it aside, and was ut- 
terly unable to extricate himself from this prison within a prj- 
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son. One day, at length, the man clothed him, (it would ap- 
pear that he wore only a shirt, his feet being bare), and taking 
him out of the dtmgeon put shoes upon him. He carried him 
at first, and then tried to make htm learn to walk, directing the 
young man's feet with his own. Sometimes carried and some- 
times pushed forwards, he at length made a few steps. But, 
after accomplishing ten or twelve, he suffered horribly, and feH 
a crying. The man then hud him on his face on the ground, 
and he slept. He is ignorant bow long these alternations were 
renewed ; but the ideas which he has since acquired have enabled 
him to discover, in the! sound of bis conductor's voice, an ex- 
pression of trouble and anguish. The light of day caused him 
still greater -sufferings. He retains no idea of his conductor's 
physiognomy, nor does he even know if he observed it ; but 
the sound of his voice, he tells us, he could distinguish among 
a thousand. 

" Here ends -the narrative, and we now come to the conversa- 
tion. During the first days which he. passed among men, he 
was in a state of continual suffering. He could bear no other 
food than bread. He was made to take chocolate : he felt it, he 
told us, to his fingers' ends. The light, the motion, the noise 
around him, (and curious persons were not wanting to produce ' 
the latter), and the variety of objects which forced themselves 
upon bis observation, caused an indescribable pain, a phy- 
sical distemper,, but this distemper must have existed in the 
chaos of his ideas. It was music that afforded him -the first 
agreeable sensation : it was through its influence that he expe- 
rienced a dispersion of this chaos. From this period he was 
enabled to perceive a commencement of order in thd impressions 
by which he was assailed. His memory has become prodigious : 
be quickly learned to name and classify objects, to distinguish 
fates, and to attach to each the proper name which he heard 
pronounced. He has an ear for music, and an aptitude for 
drawing. At first he was fond of amusing himself with wooden 
bones, of which a present had been made to him, when he was 
beard continually to repeat the word horses, beautiful horses 
(rets, achone rets). He instantly gave up, when his master 
made has understand that this was not proper, and that it was 
not beautiful. His taste for horses has since been replaced by a 

t „., * Google 
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taste for study. He has begun the study of the Latin language, 
awd by a natural spirit of imitation, his master being -a literary 
nun, he is desirous of following the same career. 

" So extraordinary a phenomenon could not fail to inspire, in- 
dependently of general curiosity, an interest of a higher ardor, 
whether in observing minds or in feeling hearts, and the mo- 
men especially have expressed their feelings towards him in lit- 
tie presents, and letters of the most tender kind. But the 
multitude of idle visits they made to him, and especially these 
expressions of tender feeling, were productive of danger to him, 
and it became necessary to withdraw him from so many causes 
of distraction, and to lead him into retirement. Accordingly, 
he now lives retired in the bosom of a respectable family. Pure 
morass, an observing mind, and a psychological order, preside 
over bis education and instruction, in proof of which, he has 
made immense progress in the space of the last sixteen months. 

" Here, then, by the inexplicable eccentricity of a destiny 
without example, we have presented, and perhaps solved a pro- 
blem, which from the Egyptian king mentioned by Herodotus, 
down to the writers of novels, to the Emilius of Rousseau, and 
the statue of Condillao, has exercised the imagination of men, 
and the meditations of philosophers. It is evident that in the 
profound darkness, the absolute vacuity in which Casper Hausex 
was for twelve years immersed, all the impressions of the first 
four years of his life were effaced. Never was there a tabula 
rota like that which his mind presented at the age of sixteen. 
You see what it has been capable of receiving. But the me- 
taphor is false, for you see how it has re-acted. 

" In proportion as the sphere of his ideas enlarged, he has 
made continual efforts to pierce the shades of his previous ex- 
istence. They 'have been useless, at least as yet. ** I inces- 
santly try," said he to UB, " to seize the image of the man ; but 
I am then affected with dreadful headachs, and feel motion* in 
my brain which frightens me." I have told you that his figure, 
his look, and his port, bore the expression of candour, careless- 
ness and contentment. I asked him if he had, either in his 
dungeon, or after coming out of it, experienced feelings of 
anger. How could I, said he, when there has never been in 
me (and he pointed to his heart) what men call anger. And 
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this bong from whom, since the commencement of his moral 
existence, bad emanated alt the gentle and benevolent affections, 
has all these illusions dissipated by the violence of an assassin. 
Happy, perhaps, had it been for him bad be fallen under it, or 
should be yet fall ! And yet, if, after having been struck by 
, the murderer, he drags himself mechanically and squats in the 
corner of a cellar, as if he would again enter his cave, he who, 
in the first. moment of his social existence, had no other with 
than that of being led back to it, see him now become a social 
man to such a degree, that his first cry is to supplicate that be 
be not again led to it ! 

" This assassin, I only know, as yourself and as the public know, 
through the medium of the newspapers. The young man, they 
say, thought he recognized in him the voice of his conductor. It 
is probable that the conductor is the assassin ; but it is also pos- 
sible that the young man may be deceived ; for in that so well 
remembered voice were concentrated all bis ideas of evil. Be 
this as it may, it is as a psychological phenomenon that I have 
presented' his history, and not as an adventure, respecting which 
every one may form his own conjectures. All that I can say 
is, that the functionary who presented him to us, and who, by 
the duties of his office, was charged with directing the inquiries, 
baa informed me that for a moment they imagined they had 
found traces of a discovery ; but these traces had ended in no- 
thing else than the rendering it probable that the place of his 
imprisonment is to be found in a district at the distance of about 
ten leagues from the city of Nuremberg." — Le Globe, 911st No- 
vember. 



Fresh Water Springs at the Bottom of the Sea. 

These springs occur near the islands of Bahrain and Arad, 
which are situated on the south side of the Persian Gulf. Bah- 
rain is low and more fertile than any island in that gulf. Many 
fine groves of date trees are scattered over it, and perhaps the 
purest fresh water is to be found at a large pool having a spring 
near it, within two or three miles of - the town of Monama. 
When Captain Maughan left Bahrain in 1828, the island was in 
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the possession of the Ootoobies, a powerful tribe of Arabs from 
the desert opposite. About one and a half or two miles to the 
north-east lies the little island of And, merely a low sandy islet, 
with a few date trees upon it, and a hamlet composed chiefly of 
fishermen's huts. The hasbour for shipping is formed between 
Bahrain ami Arad islands, from which project ex tensive reefs of 
rocks. The depth of the harbour is from three to four and a 
half fathoms, with a sandy bottom. On the western and north 
sides of Arad, at some distance from the beach, are springs of 
fresh water gushing from the submarine rocks, where the salt 
water flows over them at the depth of a fathom or two, accord- 
ing to the state of the tides. Some of the fresh water springs 
are close by the beach, and here the fishermen fill their jars or 
tanks without difficulty, but many of the springs are distant 
from the shore ; and whenever the fishermen on the bank near 
them require water, they bring their boat close over the spring, 
and one of the crew dives under the surface of the salt water 
with a leathern miatack, or tanued ekin of a goat or sheep, and 
places the neck or mouth of it over the spring. The force of the 
spring immediately fills the bag with fresh water, and the man 
ascends without difficulty to the surface, and empties his cargo 
into a tank, and he descends continually to replenish his mus- 
Buck, until the tank be filled. Captain Maughan was told that 
some of the springs are in three fathoms water. The mussuck 
they use may contain from four to live gallons ; the people who 
generally fish about these islands are pearl divers, accustomed 
to dive in twelve and fourteen fathoms water for pearls. They 
are a quiet, and, if not molested, a harmless race of Arabs ; 
during the summer time they wear but little clothing. There 
are also springs of fresh water under the sea near the north- 
eastern part of Bahrain island. 1 From all that Captain Maughan 
could leam, above thirty springs of fresh water have been dis- 
covered in the sea in the neighbourhood of Bahrain and Arad. 

The sandy beaches of the neighbourhood are composed of 
the usual sea-sand, chiefly composed of broken corallines and 
shells. The nearest high land is the coast of Persia opposite, 
about Cape Verdistan, K on goon, Assiloo, Sic. ; and it is com- 
posed chiefly of sandstone, black coarse marble, and gypsum. 
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The vegetation is scanty, merely a few shrubs, mostly a species 
of balsam, skirting tbe sides of the mountains. The land about 
El KatuT on the main, twenty miles further to the westward of 
Bahrain, is of moderate height,. and not of any considerable ex- 
tent. All the coast to the eastward.of Bahrain is very low arid 
sandy, until it joins the mountains over Cape Mussendom. 



On the Lofty Flight of the Condor. 

Next to the Condor, the Lammergeier of Switzerland and tbe 
Falco destructor of Daudin, which is probably the same as the 
Faleo Harpya of Linnaeus, are the largest flying birds. 

The region which may be considered as the habitual abode of 
the Condor, begins at a height equal to that of Etna, and com- 
prehends strata of air at an elevation of from 9600 to 18,000 
feet above tbe level of the sea. The largest individuals that 
are met with in tbe chain of the Andes of Quito, are about four. 
teen feet from tbe tip of one wing to that of the other, and the 
smallest only eight. From these dimensions, and from the vi- 
sual angle under which this bird sometimes appears perpendi- 
cularly above our heads, it may be judged to what a prodigious 
height it rises when tbe sky is clear. When seen, for example, 
under an angle of four minutes, it must be at a perpendicular 
distance of 6870 feet. The Cave of Antisana, situated op- 
posite the mountain of Chussulongo, and from which we mea- 
sured the bird soaring, is situated at a height of 13,§58 feet 
above the level of the Pacific Ocean. Thus, the absolute height 
which the Condor attained, was 20,834 feet, an elevation at 
which the barometer scarcely rises to IS inches. It is a some- 
what remarkable physiological phenomenon, that this bird, which 
for hours continues to fly about in regions where the air is so 
rarefied, all at once descends to the edge of the sea, as along the 
western slope of the volcano of Pichincha, and thus in a few 
minutes passes as it were through all the varieties of climate. 
At a height of 20,000 feet, the air-cells of the Condor which 
are filled in the lowest regions, must be inflated in an extraor- 
dinary manner. Sixty years ago, Ulloa expressed his astonish- 
ment at die circumstance that the vulture of the Andes could fly 
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at a height where the mean pressure of the air is only 14inch.es." 
It was then imagined, from the analogy of experiments made 
with the pneumatic machine, that no animal could live in so rare 
a medium. I have seen the barometer fall on Chiniboraao to 
13 inches 11 T ° lines. My friend, M. Gay Luesac, respired for * 
quarter of an hour in an atmosphere whose pressure was only 
0^.3388. At heights like these, man in general finds himself 
reduced to a most painful state of debility. In the Condor, on 
the contrary, the act of respiration appears to be performed with 
equal ease, in mediums where the pressure differs from IS to 80 
inches. Of all living beings, it is without doubt the one that 
can rise at will' to the greatest distance from the earth's surface, 
I say, at will, because small insects are carried still higher by 
ascending currents. ■ Probably the height which the Condor at- 
tains is greater than that which we have found by the calcula- 
tion mentioned above. I remember that on Cotopaxi, in the 
Plain of Suniguaicu, covered with pumice, and elevated 18,678 
feet above the level of the sea, I perceived that bird at such 
a height, that it appeared like a black dot. What is the smallest 
angle under which objects weakly lighted are distinguished ?f 
The diminution which the rays of light undergo by passing 
through the strata of the atmosphere, has a great influence upon 
the minimum of the angle. The transparency of the air of 
mountains is so great under the equator, that, in the province of 
Quito, as I have elsewhere shewn j, the poncho or white mantle 
of a person on horseback is distinguishable at a horizontal dis- 
tance of ,84,038 feet, and consequently under an angle of IS 
seconds. 

• Astronomical observations Wide by order of the King of Spain, p. 109.. 

+ It la probably one minute. In 1 806, a balloon, which was four fathoms 
in diameter, was seen with thenaked eye at Berlin to fall at a distance of 
40^00 feet. It wai then under a visual angle of Sfi". But it could have 
been distinguished at a much greater distance, notwithstanding the coaitt- 
tution of our northern atmosphere. 

$ In my memoir on the diminution of heat, and on the lower limit of per- 
petual snow. 

HrnnbdtU, Tableau* dt la Nature, t. ii. pp. 7!— 78- 
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Notes in regard to the Geology of Cherry Island and Spits- 
bergen. By Professor Keii.hau of Christiania. 

X he great primitive land of Scandinavia continues onwards to 
the extreme point of Norway ; but in this high latitude, some 
newer formations make their appearance among the older. The 
sandstone-quartz of Alten has been known since the (ravels of 
the celebrated Von Buch. On the east, towards the Russian 
dominions, there is a considerable district which deviates more 
from the primitive formation than the sandstone-quartz of Al- 
ten does. Sandstone and conglomerate extend across the sub- 
jacent gneiss in a horizontal position, and here we do not meet 
with the well known Norwegian and Swedish transition rocks, 
but what appear to be secondary deposites. Notwithstanding, 
it is difficult to refer to its proper place this sandstone of East 
Finmark. Neither beds of limestone nor organic remains have 
been met with in it, yet it is probably nearly allied to the " old 
red sandstone." The porphyry and amygdaloid of this forma- 
tion are here represented by claystone and jasper. 

Hence, in Eastern Finmark, we find ourselves on the edge of 
a great secondary basin. Tbe first land which rises above the 
level of tbe ocean in the Arctic Sea, beyond the North Cape, is 
the small Cherry Island (Bear Island) in north latitude 74° 3ff, 
which is entirely composed of secondary rocks, horizontally stra- 
tified, and cut perpendicularly on the coast into cliff's. The 
rocks are principally sandstone and limestone. The limestone 
abounds in petrified sea-shells, and in the sandstone he discover- 
ed a bed of coal from two to four feet thick. Further to the 
north, the depth of the sea is so inconsiderable and uniform, 
that the seamen, after seeing the horizontal strata of Cherry 
Island, conclude that they continue on their course northward, 
to sail over the horizontal basis of Cherry Island, over beds 
which are visible on Hope Island, and the Archipelago of the 
Thousand Islands. These beds are said to be of a soft blockish 
clay-slate. The Thousand Islands be off East Spitsbergen. 
Here there is a lofty extensive table-land very steep towards the 
sea. Already at the distance of half a degree of latitude, a ho- 
rizontal stratification is announced by a layer of snow, resting 
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on a black wall of rock. On approaching towards the west side 
of Stansforeland, between 77° and 78" N., the lowest bed at a 
distance appears to be basalt. It proved to be a coarse granu- 
lar trap-nick, .split by means of vertical, rents into imperfect 
columns. This bed forms a flat extent of coast, about ten miles 
and a -quarter broad, and forty-one miles long, and is the base 
or fundamental rock of an alternation of fine granular sand- 
stone, an arenaceous marl-slate, compact siliceous, limestone, 
and frequent repetitions of the trap-rock. Organic remains 
were not discovered either in the sandstone or limestone. This 
same formation appears to extend to north latitude 80°, and 
probably forma the greater part, if not the whole, of East Spitz- 
bergen. It is true some boulders were met with, which point at 
primitive rocks, viz. a rounded mass of gneiss. But these boul- 
ders may have come from West Spitsbergen, which furnishes a 
great primitive chain. 

An interesting deposit of shell-clay was observed at Stansfore- 
land, in which the shells {bivalves) were of the same kind as found 
in a similar clay in the southern parts of Norway. This depo- 
sit* extends onwards nine miles and a half from the shore, and 
rises one hundred feet above the present level of the sea. The 
heaps of whalebones found at a considerable height on the 
Thousand Islands may stand in connexion with this appear- 
ance. 

The primitive rocks of West Spitsbergen appear at the 
South Cape in lat. 76J°. They are mica-slate, with numerous 
beds of .quartz. In Horn Sound and Bell Sound these rocks 
form the high land ; and, to judge from the form of the moun- 
tains, these or other primitive rocks ascend higher on the west 
coast. The primitive rocks, where examined at the South Cape, 
were perpendicular, with a direction from N. E. to 9. W. To- 
wards the east, lay a formation over the very limited' primitive 
district, which certainly belonged to that of Stansforeland. 

A new formation occurs westward along the sea-coast, in 
fiords, under the high chain,' and in small flat islands, which lie 
in front of the coast. There appears to be but feeble traces of 
the transition period, but more evident symptoms of secondary 
depositee. In the year 1826, sea-horse fishers from Finnmark 
brought sixty tons of coal from Eissund, in north lat. 78°. 

OCTOBER — DECEMBER, 1839. L f Kbv ( 
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The coal of Spitsbergen, which extends beyond north latitude 
79°, resembles catmel coal. The gypntm also, which occurs ex- 
tensively in many parts, belongs to the secondary rocks of this 
coast. Specimens of it can easily be procured in Finnmark. 
Very far towards the north, on the west side, limestone occurs 
extensively distributed : it is possible that it may belong to the 
primitive chain, if this stretches out so far, but more probably it 
is of newer formation. 

From what is known of the east coast of Greenland, it ap- 
pears, between north latitude 71° and 78°, to resemble Spitsber- 
gen so much, that we may place there the western boundary of a 
particular territory, which is bounded on the south by the Scan- 
dinavian primitive mountains ; bat on the east embraces a part of 
Nova Zembla, and may extend forward to the Strait of 
Waigatz. 

N. B, — The preceding observations were delivered at the 
meeting of Naturalists in Berlin, in September 1898, by the ac- 
tive and enterprising traveller Keuhau himself. 



It the Domestic Cat origmaBy a native of this Country. ? 

It has for years been a question with naturalists— -Is the Wild 
Cat of Europe the original of our Domestic Cat ? Some have 
referred all the varieties of the house cat to our wild cat ; others, 
as Brehm, Fleming, &c, rejecting this opinion, maintain that 
the house, or domestic cat, belongs to a wild species no where 
found in Europe, and that the European wild cat is a peculiar 
and distinct species. In the former volume of the Journal, 
vol. vii. p. 369, we noticed the discovery of a species of cat in 
Nubia, by Buppel, the Fells mankuktia, which he regards as. 
the original stock from which the domestic cat of the Egyptians 
was derived, and whence, probably, also ipyuag the domestic cat 
of Europe. This opinion we consider as probable. However 
it may turn out as to the species from which the domestic eat 
originated, there can be little doubt of its being different from 
our common wild cat, Fe&t Calm. 
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When we examine the wild cot, we find that it is much larger, 
has a stronger make, is more powerful, and has a shorter and 
thicker body and head, than the domestic cat. These distinc- 
tions shew that the two animals cannot well be considered as 
belonging to the same species. The great size of the wild cat, 
in comparison with the tame cat, intimates that they are very 
different from each other. All wild animals, by domestication, 
become stronger and larger, which is the reverse of what we 
observe in the domestic cat. The wild cat, if the domestic cat 
is derived from it, has become smaller by domestication, which 
is contrary to all experience, in regard to other animals. A 
principal proof that the tame cat is not derived from the wild cat, 
lies in the differences of the tail in these two animals. That of the 
wild oat is strong, and of nearly uniform thickness, and as if out 
off at the end ; further, is provided with a tuft of hair and three 
dark rings, while that of the domestic cat is proportionally much 
longer, more slender, gradually terminating in a point, and is 
provided with more than three rings. Further, when we com- 
pare the skeleton of both eats, we find, betides otter consider- 
able differences, that the tail of the domestic cat has more ver- 
tebra than tbtt of the wild cat. 

Where such marked differences occur, we cannot hesitate in 
believing, that the domestic cat has not originated from our 
wild cat. If the FeUs maniculata of Ruppel is the original of 
our domestic cat, then it follows that probably it was brought 
at an early period from Nubia into Egypt, from thence to 
Greece and Italy, and, in course of time, was spread over other 
countries in Europe. Hence, probably our domestic cat origi- 
nated in the East, from whence we have obtained the most of 
our domestic animals.* 

* D r Flaming, in hi* " SritUh Animals," page 15, says, " It is generally 
believed by naturalists, that the wild cat is the parent itock of the F elit 
Cairn, var. dometHem, or common house cat" Several circumstances appear to 
be at variance with this supposition. The tall of the domestic cat tapers to 
a point, while In the wild at it terminates abruptly. The head, too, is 
larger in proportion to the body. The sine is much smaller, a character at 
rariance with the ordinary effects of domestication. 
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Account of a new species of Mineral named Pok/basite, and 
Observations on Zinkenite. 

X his mineral has been hitherto confounded with the Sprodgla- 
serz, but is distinguished from it by form and com position . 
Rose wag the first to point out the difference of this species from 
Sprodglaserz, and communicated to his brother H. Hose the 
following observations : — The crystals of this new species are 
regular six-sided prisms, which are commonly low and tabular, 
and terminated on the ends by planes perpendicular to the axis 
of the prism. The lateral planes are transversely streaked, and 
meet under ISO 4 . The planes perpendicular to the axis are 
streaked in a direction parallel to the planes of an equilateral 
triangle, or parallel to the alternate terminating edges of the six- 
sided prism. Hence it follows, that the crystal must be rhom- 
boedml. Tha fracture is uneven. The crystals are iron black ; 
lustre splendent both on the fracture and external surfaces. 
Colour not changed in the streak. It is sectile ; hardness be- 
tween that of rock salt and calcareous spar. Specific gravity of 
a variety from Durango in Mexico is == 6.21 4, at temperature 
of lO^S. R. 

The Polybasite occurs partly in superimposed crystals, partly 
massive and disseminated. It occurs in veins in the mines of 
Cruanaxuato in Mexico; also at Ouarisamey in Durango, in 
the same country, with crystallized copper pyrites and calcare- 
ous spar ; and also with stilbite, as at Andreasberg in the 
Hartz. Probably the six-sided tables, streaked on the terminal 
planes, from the mine Morgenstern near to Freyberg, belong 
to this species. 

Werner's description of Sprodglaserz includes two six-sided 
prisms; one, which, when carefully examined, as has been done 
by Mohs, proves to be an oblique four-sided prism, with 
truncated acute lateral edges, and this is the Sprodglaserz of 
Mohs ; the other, which is a regular six-sided prism, is the pre- 
sent species the Polybasite. The Polybasite of Guarisamey, 
in Durango, in Mexico, affords the following constituent parts : 

Sulphur, 17.04 ; antimony, 5.09 ; arsenic, 9.74 ; silver, 
64.29; copper, 9-93; iron, 0.06 = 100.15. The portions of 
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sulphur taken up by the antimony and arsenic, for the sulpburet 
of antimony and sulphuret of arsenic, are — 1.90 and 2.40; al- 
together 4.30. Hie silver takes up 9-56 of sulphur, in order to 
form the sulphuret of silver, and the copper 2.53 sulphur to 
form the sulphuret of copper. The quantity of sulphur is three 
times greater in the electro-positive metallic sulphurets than in 
the electro-negative ; the quantity of sulphur in the sulphuret of 
silver and sulphuret of copper is as 4 : 1. The formula for the 
compound can therefore be expressed as follows : — 






Cop. 9. J 



In this compound, therefore, the -sulphuret of antimony and 
the sulphuret of arsenic are combined with the greatest quantity 
of base, and hence the name Folybasite, given to this species, 
from »aw and fane. 

Zinkeniie. — Rose refers this mineral species to the prismatic 
series of Crystallisation, and Harttnann, in his interesting popu- 
lar Lectures on Mineralogy, does the same. Lately, the last 
mentioned author informs us, that he has fully confirmed this 
opinion, by finding crystals in the form of rhonboedral prisms, 
bevelled on the extremities ; the bevelling planes set straight on 
the acute lateral edges of the prisms ; the crystals grouped as 
in arragonite. In opposition to this statement, we have that of 
Mobs, (in Partsch's Catalogue of the Vienna Imperial Cabinet), 
and of Haidinger (Anfansgrunde der Mineralogie), who 
maintains that Zinkenite belongs to the Rbomboedral System. 



On the Egg of the OrnithoH/nchtu. 

]V1. Geoffeoy St Hilaiue lately communicated to the 
Academy of Sciences, a letter containing the figure and 
description of an Ornithorynchus's egg. At the same time, 
he made some remarks on the discussions which have arisen 
among the naturalists of Europe, respecting the classifies- 
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tk»n of the group of Monbtremata, comprehending the Echidna 
and : Ornithorynchl. Most naturalists refer these singular animate 
to the class of maramifera, and consider them as viviparous. M. 
GaofTVo y St Hilaire, however, has always believed these animals 
to be oviparous, and to constitute of themselves a fifth class, en- 
tirely different from the mammifern. For a moment, however, 
the question seemed to be decided against him. M. Meckel 
imagined that he bad found mamma; in the omithorynchus, 
and described' the texture of these organs. M. St Hilaire, 
however, maintains, that, notwithstanding M. Meckel's ability as 
an anatomist, he had been deceived on this point, and that what 
he had taken for mamma; was something else. When this in- 
formation reached us, we wrote to an intelligent friend on the 
subject, and the following is his answer to our queries: — 

" Your informer probable goes too far, when he says that I 
have seen and examined the egg of an Omithorynchus. I have 
examined the shells of two eggs in the possession of Mr Lead- 
beater here, and brought from New Holland as those of the Orni- 
ihoryhcbus. You are aware that M. Murdoch, and other tra- 
vellers, have maintained that they have seen the eggs of this 
animal, and that Mr Hill declared, that, in dissecting* female, 
he found a small yellow egg in tbe left ovary. GeoS'roy St 
Hilaire has lately confuted the details of Meckel about the 
mammary glands, and considers these organs of the Ornitho- 
rynchus as of the same nature with (he odorous glands of the 
'squirrels. The day before I left Paris, in September last, that 
Venerable anatomist mentioned to me, that he was perfectly cbn- 
■viaced that the omithorynchus is a true oviparous reptile, from 
has esamibatkm of its structure, and particularly from i«s organs 
of generation. As you might expect, Geoff'roy St Hilaire felt 
■ a deep interest in my news about the eggs at present exhibited 
in London and Manchester, as those of this animal, and he en- 
treated me to sewl hint Soon whatever irifomatfdn I could ob- 
tain regarding them, or to procure for him a specimen. 

"Two of these eggs are tn the possession of Mr Leadbeater, 
F. L. S. of Brewer Street here, and two are preserved m the 
Musetfm of Manchester, as I am informed by him. The whole 
four were brought from New Holland by Holmes, a collector 



On the Egg of the Oruithotynchua. 151 

of objects of natural history, who has resided many years in that 
country, and who is known to some naturalists in London. 
They were brought along with a number of Australian birds to 
Mr Leadbeater, who has a splendid collection. Mr Holmes 
was shooting on the banks of the Hawksbnrgh River, a great 
way up the country, when he saw an ormthoryachus rise a few 
feet before him, and escape into the river: he saw the animal 
distinctly, and knew it well. ■ On examining the spot where it 
had been sitting, he found a depression about inches diameter 
in the sand, and the four eggs in question lying in that bolkm 

" The eggs are certainly not those of a bird, but they very 
closely resemble in form and ate those which I have found in 
many Saurian and Ophidian reptiles, not a tenth part of the sue 
of an ornithorynchus. They have not a thick and a narrow 
end like most birds* eggs, but have a cylindrical form, suddenly 
rounded at the extremities, and are of equal thickness at both 
ends, precisely like those in the oviducts of several reptiles be- 
fore me. The shells only are preserved, and one of them is 
broken, which shows its inner surface. They have a uniform 
dull white colour, and are much more thin and translucent than 
birds' eggs of the same size. They measure 1$ inch in length, 
and T ths of an inch in breadth. When we examine the outer 
surface of the shell with, a lens) in place of finding the uniform 
Opacity and compact texture of a bird's egg, we observe that the 
calcareous matter is so deposited in the membrane, as to present 
a beautiful reticulated or cellular appearance, not by the for- 
mation of actual cells, for the surface is quite smooth and uni- 
form, but merely by the white opaque earthly matter having so 
disposed itself in the transparent membrane, as to appear like 
so many minute cells, with a transparent centre. The inner sur- 
face of the broken shell does not present this reticulated appear- 
oner, the white earthy matter being there deposited in separate 
particles, and giving the whole a minute granular appearance, 
when viewed through a lens. 

" This is not the kind of information you expected to receive 
about the eggs of this remarkable animal, which Lesson con- 
eiders as a bird, Cuvier as a quadruped, and Goefroy as a rep. 
tile, and I am sure it is not that kind which I should have 
been delighted to have been able to communicate to you." 
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On the Philosophy of Nature. 

M. Geoffboy St Hilaike read lately to the French 
Academy a memoir, entitled Meditations on Nature. He 
began with general considerations respecting the new branch 
of science cultivated in Germany, and which has been called 
the Philosophy of Nature. He pointed out the course pur- 
sued by the partisans of this philosophy, which has not only 
been publicly taught, but is professed by men -of profound 
knowledge. The philosophers of nature have two objects in 
view : 1st, That of associating in their conceptions the whole of 
the phenomena of nature ; &%, That of arriving at these.con- 
ceptions, not by deductions a priori derived from the observa- 
tion of particular facts, but by original views. 

The author shewed the risk there is in following such a course, 
and how easily those who pursue it may fall into error. He did 
not deny, however, that a man of genius might, by means of 
it, do great service to' science. 

Kepler proceeded in almost all his astronomical investiga- 
tions according to the inspiration of his genius, without waiting 
for the results of observation. Tycho, his master, warned him 
to give up these vain speculations. The advice was excellent. 
" But," says Delambre on this subject, in the Biograpbie Univer- 
selle, " what should we have lost, had it been followed r Such 
conduct, it was said, was folly ; but to this folly Kepler owed 
his glory, for it led him to the discovery of his immortal laws. 
This temerity gave to the genius of Newton the means of ar- 
riving at the proposition, that every particle of matter gravitates 
to every other particle, with a force inversely proportional to the 
squares of the distance, the most important law of philosophy. 
Assuredly, when this law, which is now the foundation-stone of 
all physics, was conceived and reduced to this state of sublime 
simplicity, it was the genius alone of Newton, proceeding upon 
the theories of Kepler, which could elicit it. 

The author then gave a concise view of the principal opinions 
entertained by the partisans of the philosophy of nature. Then, 
•peaking of an assertion made by several of them, who have 
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represented bis own investigation! in general, and in particular 
his idea of the unity of organic composition, as a proof of the 
great results to which a conception a priori might lead, he pro- 
tested against, such an assertion ; and, after giving an account of 
his discovery, shewed that it was the result of the generalisation 
of a series of particular researches, and of observations made 
with all due care. 

It was by following this course that the author succeeded in 
placing his law of the unity of organic composition among the 
number of established principles. The details into which he 
entered oh this subject appear to us worthy of attention. 

He first replied to those who think they see some resemblance 
in bis principles of the unity of organization to the old idea, that 
all die beings of nature were created in view of each other, and 
shewed bow his great principle differs from this hypothetical 
and insignificant proposition. 

But, it will be said, is not the philosophical resemblance of 
animated beings an idea that has been debated since the days of 
Aristotle ? Undoubtedly it is ; but the question was far from 
being solved : and the author himself, when he took it in hand, 
set out from considerations which would have led him a priori 
rather to admit two types of organization than one only. Con- 
sidering the important office which respiration performs in the 
life of organized beings, and struck with the incontestible idea 
that the food is only converted into animalized substance, in con- 
sequence of the phenomena of respiration, and under its influence, 
he would have been led to think that organized beings separate 
into two very distinct classes, according as they respire in media 
so essentially different as air and water. But observation, and 
observation alone, apprised him that this is not the case, and 
that there is only a single being capable of being modified 
according to circumstances, so as to live in air or in water. 

Consider the vertebrate animals, for example : they are evi- 
dently constructed in a twofold point of view. Their embryo 
presents the principle of two respiratory organs, so that if these 
organs are equally developed, as in the amphibia, they exist to- 
gether in the adult animal without injuring it, and, on the con- 
trary, serve it successively in their respective medium. Let one 
of these organs predominate over the other, there results an ani- 
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Dud breathing in the air or ft fish. And wherever, In this very 
case, the predominant system don not stifle the other entirely, 
there always remain trace! of the latter, the existence of which 
h sufficient to attest the twofold original design, and whose de- 
velopment, limited as its uses, to far from hurting the free ex- 
ercise of the opposite system, enriches it with constantly useful 
aids. 

The author then spoke of his researches respecting insects. 
He dwelt particularly on his numerous investigations on the sub- 
ject of monstrosity, on those by means of which he succeeded in 
shewing that all the cases of monstrosity, formerly considered 
as lusus or sports of Nature, on the contrary furnish so many 
proofs of the constancy of her laws. It was especially in conse- 
quence of this examination that the author arrived at this en- 
tirely unexpected result, which very happily solves the difficul- 
ties, and explains them in a perfectly natural manner : that it it 
not tite organs themselves, but the materials of which the organs 
are composed, that recur in all animals in invariable positions, 
which are in short always and decidedly similar. 

" There results from this recital," said the author in conclud- 
ing, ** that, if we believe in the determinate existence of certain 
organic materials, in that of a very small number of laws for 
arranging them, in a prescribed and necessary order of arrange- 
ment, and consequently in the philosophical similarity of beings, 
and, finally, that if we have made of these propositions, extended 
to all their identical cases, the subject of an abstract and general 
principle, we have not at least conceived it before examining 
facts, but we have, on the contrary, adopted it as the result of 
long and laborious researches." Le Okie. 



Observations on the Daily Periodical Growth of Wheat and Bar- 
ley. By M. Eknebt Matkb, Professor at Koitigsberg. 

X he author, who distinguishes himself as well by the accuracy 
of his observations as by the philosophical direction which 
he gives them, had already made known to us the rapidity of 
growth of the stalk of Amaryllis belladonna *, which is such 
* Mem. de h Soc. Hntteatt. At Berlta, t. v. p. lift 
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that it may even be followed by the eye, and ii much quicker 
during the day than during the night. 

The stem of bulbous phtnta, which only bear at their summit 
a single flower, or a single bunch of flowers enveloped in a 
apatha, U without doubt the organ best suited for obs e rv ati ons 
of this kind, not only because its growth is very rapid, but also 
because the bulb presents a fixed base, and the origin of the 
Bpatha a determinate summit. But as the author was sensible 
that no important result could be obtained otherwise than by 
the comparison of a pretty large number of observations made 
in nearly similar circumstances, and as he could not easily pro- 
cure a sufficient number of individuals of this kind, he resolved 
to make his experiments upon gramineae, and consequently 
upon leaves. 

After planting in flower-pots seeds of wheat and barley, 
which he placed three and three in each vessel, he selected for 
his experiments four pots, containing six plants of wheat and 
barley, which appeared to him the nearest to each other in sine. 
These vessels were placed in a very light room, heated once a 
day at six in the morning, by means of a large earthen- ware 
atom. The shutters of the apartment were hermetically closed 
every evening, and were opened again at day-break. A 
Reaumur's thermometer, placed near the window at the height 
<of the vessels, marked the. temperature of the apartment, and 
was consulted each time that the plants were measured. 

The observations commenced on the 11th March, at eight in 
the evening, and continued till the 16th March, at .eight in the 
morning. During this period of five nights and four hours, the 
weather was in general cloudy and soft, and the sun appeared 
only on the morning of the 1 4th. The external temperature of 
the atmosphere, of which the author gives a table, presents the 
following general result : 

At 7 in the Morning. At 3 in the Afternoon. 

lite. ■»>. Hd. mi». 

+ t°. — 0\M. +4.-00. +r.*s. 

The temperature of the apartment never rose above + 17° J9, 
and never fen bdow + '14'°.6t>; which gives* mean of + 15 s . 75. 
The' author also gives a table of die state of the temperature of 
the room for each observation ; and remarks that the graoW 
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progress of the temperature of the apartment, although artifi- 
cial, was yet more or less in connexion with the motions of the 
external temperature ; for the temperature of the apartment at- 
tained its minimum between five and six in the morning, at the 
moment when the stove was lighted ; it increased rapidly, until 
two or three in the afternoon, and then gradually fell hack to its 
minimum. 

To measure the growth of the. plants, the author made use of 
a Paris foot divided into inches, lines, and quarter lines. This 
instrument was furnished with a sufficiently broad base to let it 
be placed upon the earth in the pots, as near as possible to the 
plants, and always in the same place. The plants were con- 
stantly planed and measured in the same order, and at the same 
hours. The author having always measured to the summit of 
each plant, has necessarily comprised in his appreciations of 
growth, organs of different knots in various degrees of develop- 
ment. The cotyledon, or first leaf of the grammes, rises from 
the ground to the height of about an inch before the second leaf 
can be perceived, which rises from the former by the first leaf. 
Thus he began with measuring up to the point of the firtt leaf 
or cotyledon ; then, when the second was visible, to the point of 
this second leaf, and lastly to the point of the third. The in- 
temode of the first leaf had ceased to grow, the internode of the 
second was still growing, and the third was only beginning to 
shoot. 

The wheat plants a, b, c, of the vessel No. 1, and the barley 
plants g, h, i, of the vessel No. 3., had their cotyledon almost 
entirely developed, when they began to be measured. The 
plants of the vessels Nos. 2. and &., on the contrary, scarcely 
shewed themselves above ground, and their second leaf did not 
become visible until the IStb, although the seeds had been sown 
on the 7th. On the 16th, in the morning, the third leaveaof the 
three plants of wheat of the vessel No. 1., and of the two barley 
plants of the vessel No. 4. (the third having perished) had at- 
tained nearly the third of the limb of the second leaf, which 
continued to grow, while the third leaf of the barley plants of 
the vessel No. S. bad already attained the half of the limb of 
the second leaf;. lastly, the three plants of the vessel No. % had 
not yet shewn their third leaf. 
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These details may appear unnecessarily minute, but they 
prove the scrupulous accuracy of the author, and shew what de- 
gree of confidence his observations deserve. 

They are followed by a table, in which the author has con- 
signed every two hours, from eight in the morning to ten at 
night, the total height which each wheat and barley plant had 
attained, from its base to its summit. The growth observed 
during the hours of the night is also marked for each plant 
This tabic contains 383 observations marked in inches, lines and 
Jburths of lines. The author himself has extracted from this 
table the principal data to form another, which we here copy, 
and which presents the means of the periodical growth of each 
plant for each of the six periods of the day, consisting of two 
hours, and for the night period of twelve hours. 

Mean of the Periodical Growths of the Plants of Wheat and 
Barley. 





In PM NO. 1. 


to tuff* ft. 


In PM No. a. 


n Pot No. 4. 


a. fr. c 


£ «. /. 


g. h. L 


L m. 


From 8 t. m. tuB a.m. 


a 75 6.93 6.31 


5.31 4.56 4.31 


6.18 5.60 6.31 


4.31 4.31 


10 a.m. 


1.68 1.93 1.25 


1.00 1.18 0.93 


1.31 1.60 1.06 


1.00 1.18 


12*. M. 


1-OtS 1.86 1.43 


87 0.81 1.18 


1.00 0.81 0.33 


0.06 0.03 


2 P. M. 


1.43 1.37 MB 


1.00 1.31 1.12 


0.87 1.25 1.00 


1.26 1.31 


4 P.M. 


1.68 1.31 1.37 


1.31 1.18 1.56 


1.12 1.06 1.26 


1.25 1.31 


6 P. H. 


0.87 1.00 0.76 


0.87 0.62 1.00 


0.62 0.87 0.50 


0.87 0.81 


' 8 P. M. 


1.06 100 1.06 


0.43 1.08 0.37 


0.87 0.62 0.81 


0.81 0.75 


Total of growth. 










From 8 a. m. to 2 p. m. 


4.17 4.65 3.86 


2.87 3.30 3.23 


3.18 3.66 2.00 


2.03 3.41 


9V.TH.tu8T.il. 


3.613.313.18 


2.61 2.86 2.93 


8.61 2.56 2.43 


2.93 2.87 


8 A.M. tO 8 P.M. 


77-88 7-86 7-04 


6.48 6.16 6.16 


5.7tt 6.11 6.42 


5.86 6.29 



Far from being surprised at the anomalies which this table 
presents, in .the periodical growth of the eleven plants compared 
together, one is astonished at not finding these anomalies great- 
er, when he recollects, 1st, That the plants were not of the 
same species ; &%, That they were in different stages of evolu- 
tion at the period when the experiments commenced, and that 
some of them had even 'ceased to grow before the end of the 
experiment. * 

The following are the general results which the author de- 
duces from his observations. 
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lit, The growth was generally more accelerated during the 
twelve hours of day, than during the twelve hours of night. 

&%, The growth was generally more rapid from eight in the 
morning to two afternoon, than in the subsequent period of six 
hours. 

Sdly, The growth of each plant presents daily two periods of 
acceleration and two periods of retardation ; the first accelera- 
tion shews itself between eight and ten in the morning, the se- 
cond between noon and four. 

Thus when the total growth in length of a. plant of bailey 
is II'". 7G in the twenty-four hours, this increase wilt be distri- 
buted periodically as {allows : 



1M ) 

"•) u 

1.30) j ft 

0-T9 J-2.07 J 
0.88 J 



The author also deduces from his table the means of the 
total growth of each of the plants taken separately, from eight 
in the morning to ten at night, and he estimates the means of 
all these individual growths during the same period at 0"'.80. 

The most remarkable circumstance which ' this series of ob- 
servations and calculations presents, is without doubt the alter- 
nate acceleration and slackening, which takes place three times 
a day, in the morning, shortly after noon, and later in the even- 
ing, as well as the relation which is observed in the intensity of 
each acceleration, and of the slackening which follows it. The 
greatest acceleration takes place from noon to four-o'clock, and 
is followed by the greatest slackening. The smallest acce- 
leration takes place from six to eight in the evening ; and die 
slackening which immediately follows it from eight to ten, is the 
most imperceptible of all. 

Heat is with reason considered as the principal agent of all 
regular vegetative growth, and wc know that heat follows a re- 
gular progress in its daily increase and diminution. Moisture, 
4 
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although necessary to plants, does not, on the contrary, appear 
to be submitted to any rule of time or quantity. As to light, 
vegetables require it of a very high degree of intensity, be- 
fore they can arrive at certain periods of their perfect develop- 
ment ; but it is much less necessary to their growth in length. 
It would therefore appear of importance to compare the periodi- 
cal motions of the growth of the young plants, with the vari- 
ations of the internal temperature of the apartment. For this 
purpose, the author gives a table of its variations ; hut he has 
found little or no connection between the oscillations of the 
thermometer, and the oscillations observed in the growth of 
the young plants. The only relation which he has been able to 
make out between the two tables, is that presented by the cir- 
cumstances that the first acceleration of the growth coincides 
with the most rapid ascending motion of the thermometer, be- 
tween eight and ten in the morning. But this coincidence does 
not again present itself in the subsequent periods ; and even the 
greatest acceleration which takes between two and, four in the 
afternoon, happens at the moment when the thermometer begins 
to fall. 

The author concludes his curious memoir, by observing that 
it is somewhat probable that these periodical oscillations of the 
daily growth depend upon the vitality of the vegetable alone ; 
or that, perhaps, the cause is a complex cause; that the pe- 
riodicity of the oscillations depends upon the vitality, and their. 
intensity upon external causes. But as it would be improper to 
draw too positive general conclusions from the small number of 
observations which he has made, he proposes to continue them, 
and in the mean time lays before the public what he has been 
able to gather on this interesting subject, in .the hope of eaorting 
others to similar researches." 

■ Extract from the LiaiUM, t iv. pp. 9B-113. Bib. Univers. Feb. lata 



;C h,GoogIe 



( 180 ) 

Plan Jbr ascertaining the Ratet of Chronometers by Signal. 
By H. Wauchopb, Esq. Capt. R.N. — Communicated by 
the Author. 

Baste* Dvddihostoh, Pobtobello, 
My DbaE SlE, 2Sd November 1830. 

In sending you the accompanying plan for regulating chrono- 
meters by an instantaneous signal, I may mention that the sub- 
ject has occupied my attention since 1818, when I first propos- 
ed a telegraph for the purpose to the Lords of the Admiralty, 
and, in 1824, I again wrote on the same subject, and received 
a letter of thanks from their Lordships. 

I now feel particularly happy in stating that their Lordships 
have directed a trial of the above plan to be made at Ports- 
mouth ; and, in a letter of the 12th of this month, from an of- 
ficer in an official situation there, who has taken a great interest 
in and superintendence of the signal, be says, — " The Admiral 
and myself were at the King's Stairs, when a boat from a line- 
of-battle ship landed with her chronometers, &c. not only to set 
them by the clock at the Observatory, but they had brought 
their artificial horizon and sextant to take sights. It was blow- 
ing very fresh, and the ship I believe was waiting for this in- 
convenient, and after all unsatisfactory process. I then repeat- 
ed to the admiral (which I had several times mentioned be- 
fore) your plan, marking this as a case in point. From that 
moment he pursued its adoption with energy, and it is now, al- 
though in an infant operation, quite sufficiently established to 
give proof of complete success.'" 

Before concluding, I cannot help expressing a hope that the 
Edinburgh Astronomical Institution may take the plan into 
their consideration, as the Observatory on the Calton Hill is so 
admirably adapted for the purpose. A flag-staff of a very 
moderate height, and a ball of four feet diameter, would be per- 
fectly well seen by all the shipping in Leith Roads ; besides the 
advantage which would accrue to every watch-maker in Edin- 
burgh and Leith, by giving them the power of comparing their 
time-pieces with true time. I may mention that that very in- 
genious and very excellent watch-maker, Mr Whitelaw, No. 

2 
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16. Prince's Street, has stated to me, that he could, with per- 
fect ease, adapt the Observatory clock, or any other time-piece, - 
so as to disengage the ball at a given hour, without injury to the 
time-piece, which would certainly be a very great convenience. 
I am, &c- Rt. Waochope. 

To Professor Jameson. 

The great importance of the chronometer, and the additional 
security and precision which it has imparted to the science of 
navigation, need not here be insisted upon. It is deeply to be 
regretted, however, that a discovery only second to the mariner's 
compass and quadrant, should still be so limited in its use 
among the merchant ships of this and other countries. Nor is 
the cause of this limitation (which is producing annually so 
much waste of life and property) difficult to be accounted for. 

The obvious and acknowledged reason why merchant ships 
do not carry time-pieces so frequently as they otherwise would,; 
is not so much owing to the expense of the instruments, as to 
the difficulty of obtaining a good rate, arising from the inabili- 
ty of masters of ships to obtain one, both from the great accu- 
racy required, and the want of time and opportunity. This- 
but cause applies to men-of-war equally with merchant ships, 
as it may, and does frequently occur, that ships come to an 
anchor even upon our own coasts, without having it in their 
power to get a set of observations for an artificial horizon. 

It is a custom, I believe, pretty generally on board of King's 
ships (when a good opportunity offers) to send the time-pieces 
on shore for the purpose of getting a rate, which they do with 
considerable risk to the chronometer ; and, after all, it is fre- 
quently found, that the shore rate and ship rote do notogree, — 
the cause of this disagreement arising from the same source of 
error to which compasses are subject, viz. the magnetic influence 
which the mass of iron in the ship has upon the instrument. 

Many advantages would therefore accrue, could an accurate 
rate be found without moving the time-piece out of the posi- 
tion or place in which it is to remain whilst at sea, and with- 
out the necessity of sending on shore to obtain one. 

The plan I have to recommend for obviating all these diffi- 
culties, is as follows : — Suppose, at Portsmouth for instance, it 
was notified to all the ships at Spithead and St Helens, to mer- 
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chant ships as well as to men-of-war, that a few minutes before 
noon, at Greenwich, a particular signal woald be hoisted at the 
platform (a conspicuous place), and that die instant it was neon 
at Greenwich, it would be hauled down. This would give 
every ship within sight an opportunity of comparing their time- 
piece with Greenwich time, and they would by this means get 
a rate Jar more accurately than could be obtained with the beet 
sextant and artificial horizon in the hands of the moat expe- 
rienced observer, as the hauling down of the signal would be 
regulated by the transit instrument at Portsmouth Observatory. 

Should the plan be approved of, the masters attendant at the 
different dock-yards at home, and at the naval stations abroad, 
might be entrusted with the signal and transit instrument A 
north and south window in any convenient store-house would 
answer all the purposes of an Observatory, and the whole ex- 
pense would be that of the transit instrument. 

The men-of-war at the different ports would always be a 
cheek upon any carelessness or inattention on the part of the 
master-attendant. Indeed, the known longitude of the place, 
and the hauling down of the signal, indicating Greenwich time, 
would prevent the possibility of any error. Perhaps one hour- 
after noon might be better for the signal, to allow an observa- 
tion being made to ascertain the time of day, a short lime before 
the signal is made, 

The accompanying signal by means of balls, is that which 
has been adopted at Portsmouth, and which appears to answer 
perfectly *. 



Notice of Goethe's Essay on the Metamorphoses of' Plants. 
It is a remarkable faet in the history of science, that an illustri- 
ous poet who might seem exclusively devoted to moral cogita- 
tions and the arts of imagination, turning aside for a moment 
from his usual pursuits, and casting a glance over the vegetable 
kingdom, should make an important discovery. This is what 
happened to the celebrated Goethe in 1790. With a remarkable 
sagacity, he perceived the prodigious variety of the fotinceous and 

* We shall probably in next Number of the Journal give ■ figure of thu 
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floral organs of plants. There exists among them so great a ami- ( 
Urity, that each of them may he considered as a metamorphosis | 
of some other. Far from giving credit to Goethe for this inge- 
nious idea, the German public seems to have wished to punish 
him for having left his poetry, and paid little attention to bis 
work, which was still more neglected by foreigners. 

Whet) I published my Throne Elsmentaire'm 1812, in which 
I designated, by the name of degenerueence, the same phenome- 
non which Goethe bad named metamorphosis, I bad not seen 
his work, and although, on afterwards meeting with it, I learned 
that I had been anticipated in this point of my theory, I was 
glad to find myself in accordance respecting this important view 
with that illustrious author. I venture to think, that this con- 
formity of opinion, and the new proofs which I have adduced in 
its favour, have directed the attention of' Europe and of Ger- 
many in particular towards Goethe^ Essay. From this period, 
in fact, the work, which had been almost forgotten for twenty- 
three years, was better appreciated, and a new edition of it was 
published in 1817. 

No French translation of it yet existed ; but M. de Gingins 
has made amends for this omission,- and the learned 1 public owe 
him thanks, not only on account of the interest which the 
work possesses in respect to the higher departments of botany, 
but also on account of the literary phenomenon which it presents. 
This translation, which is written with elegance and accuracy, 
is preceded by a short preface, in which the translator gives a 
brief account of the various works that relate to the metamorphoses 
of the organs of plants. Some very short notes illustrative of 
ambiguous- points are also added. But he has seen that there 
is no occasion for actually removing every little inaccuracy 
which may have escaped the poet who had become botanist for 
the moment. It is a work in which we ought to see the pro- 
duction of sagacity and genius, rather than find fault with every 
oversight in points of minute observation. M. de Gingins was 
better than any one qualified to engage in these researches. 
His monograph of the Lavandula? has evinced his talent for ob- 
servation, and we are happy to he able to announce here, that 
he> is continuing his investigations and will gradually extend 
them to the whole family of the Labktse. (A. P. De Candollb), 
. Bibliotheque Universelie. 
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Observations on the Affinities of Veliosia, Barbacenia, Glouar, 
Aticuba, Vvviania, Deutzia, and of a New Genus of the or- 
der RubiaceeB. By Mr David Don, Librarian to the Lin- 
nean Society, Member of the Imperial Academy Naturae 
Curiosorum, of the Royal Botanical Society of Ratigbon, and 
of the Wernerian Society of Edinburgh, &c (Communicated 
by the Author). 

VELLOSIA and BARBACENIA. 

These genera, together with Xerophyta, I consider as form- 
ing part of the family of Hypuxidees, to which they appear to 
me to bear a greater affinity than to either of the other families 
with which they have been associated. They agree with Hy- 
poxidece, in having a monophyllous perianthiuni, whose tube is 
completely adherent to the ovarium, which is therefore wholly 
inferior ; in the stamina being inserted in the base of the divi- 
sions of the perianthium, which are disposed in a double series ; 
in the structure and insertion of the anthers ; in their trilobate 
stigma ; in die presence of a fleshy, epigynous disk ; in their 
trilocular, polyspermous ovarium ; and finally in the seeds being 
furnished with a prominent umbilicus. Their habit also cor- 
responds better with Hypoxidece than with Ilcemodoracece, in 
which the inflorescence is panicled ; and the ovarium little more 
than' half inferior. Dr Martius, who, in his elegant work on the 
plants of Brazil *, has referred Veliosia and Barbacenia to the 
H&modoraeea, describes their seeds as being furnished with a 
thin membranous testa ; but, from an examination of the seeds 
of Veliosia Candida, although not perfectly mature, I am led to 
believe that the testa, when examined in the mature seeds, will 
be found to be crustaceous, like that of the Hypoxidece. As 
the consistence of this organ appears to afford the only certain 
mark of discrimination between some families of the great class 
of IMacea, it would be highly interesting to know its structure, 
in the ripe seeds of Veliosia, Barbacenia, and Xerophyta, as, 
without such knowledge, whatever opinion may be advanced 
respecting their affinities, will still be conjectural. I have ascer- 
tained, however, that the seeds of VeUosia and Barbacenia, are 
furnished with a very short process^ analogous to the rostelliform 
' Nov. Gen. et Sp. PL Bias. i. p. 13. 
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umbilicus of the Hypoxidece. In Hypoxia erecta, the segments 
of the perianthium and the stamina are. frequently eight, and, 
from the variation of these organs in other species of the genus, 
the number of stamina therefore in VeBosia, will appear less 
anomalous ; but it must be observed, that, in VeUoHa, the divi- 
sions of the perianthium are unaffected by the increased number 
of stamina, which vary from 6, 12, 18, to 24; thus affording a 
striking example of the unerring regularity of the laws of na- 
ture. Dr Marthas states that. the stamina are sometimes 15, 
and this number is easily reconcileable with a six-parted peri- 
anthium, by considering them as exhibiting a quintuplicate of 
the three inner segments of the perianthium only, and we should 
expect to find them disposed into three bundles, and not into 
six, which would be unnatural. We have already cited Hypoxia 
erecta, as affording an example of occasional increase in the 
number of stamina ; but there the increase is only partial ; and 
therefore we find that the segments of the perianthium are in- 
creased in proportion : for it appears to be a law, which Nature 
never departs from, that, when any of the organs of fructifica- 
tion suffer a partial increase only, the neighbouring parts are 
also affected in number ; but when the increase is general, then 
it becomes a multiplicate of the organ to which the increased 
one is most analogous. The genus Lophiola may be mentioned 
as exhibiting a considerable affinity with Hypoxia, particularly 
in the structure of its seeds, which are cylindrical, ascending, 
and attached to the placenta, by their slightly prominent umbi- 
licus ; but the testa is scarcely crustaceous, although of a thicker 
consistence than in the rest of Hamodorace*, which agree with 
Irideos, in having a membranous testa. The chief distinction 
between these two families depends, as Mr Brown has shewn, 
on the situation of the stamina. In the Irideos, the stamina are 
placed opposite the outer segments of the perianthium, and the 
anthers face outwards ; while, in Hamodoraceee, the stamina are 
placed opposite the inner segments of the perianthium, and the 
anthers face inwards. 

Additional Remarks. — Since the above observations were 
written, I have been favoured by Robert Barclay, Esq. with a 
ripe capsule of the Barbacenia purpurea, from his choice 
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collection at' Bury Hill, and from which I perceive that the 
seeds are compressed, cuneiform, and truncate at die apex, 
and narrowed towards the base, which is furnished with a pro- 
tuberance, arising from an elongation of the testa and umbi- 
lical cords. The testa is coriaceous, and marked outwardly with 
numerous shallow furrows. The genera would seem, therefore, 
to constitute an intermediate group between the Hypoxidut and 
BrotneUaceee, to which last M. Kunth has referred them. 

GLAUX, £. 

SftL Linn. PKNTANDRJA MONOGYNIA. 

Ord. Nat. PLANTAGINEJE, Jum,. 
Co/ji*libaM»,niimopliyliua,cimpanul«tu»,coli>«tua,5-fldusi kbit oblongia, 
ohtusis, concavis, testivatione imbricatis. CenBaO. Stamina 6, hjpogyna, ca. 
Ijdnia ladniifi altenm : filaaenta auhulata, gUbra, infem* compreaatuscula : 
antiwra blloculare*, peltate, ban emurgimtte, aplce inappandlculata? i loouMt 
parallels, rlma loogltudinaUter dehlsceatlbus. Pollen farlnaceum. Pittifbmi 
«MriuM globosum, unilocukre, pluriorulitutn : ttplvi teres, glaber, medio ds- 
flag— I i Kgma punctual obtuimi, pruinosum. Capmdu sfibserictwunpullara, 
unilocular!*, 6- val via, oligoapenua, cal jce inarceacen te Uud oovolut*, et stylo 
persistent* coronata. Placenta centralis, carnosa, cavitatem capsule Implena 
Stoma 5 drdter, nidulantia, fainc convex*, inde angulata, undlque elevato- 
punctaM: 1Mb simplex, crassiuscula, eellularis, submucilaginoia : atixmen 
copiosiim, carnosum. Embryo axilis^ tana, locgitudino feri n'hi"' 1 ' 11 ' ■ cutg- 
iedonu obtusse, hrevissimre : radbule cylindmcea, obtuta, iufera, cenbipeta. 
Pitaaula inconspicua. 

Herba (littorea) penmnu, radios repent*. Caules terete, twaulenti, ereeti, tub. 
stM saVn . Folia oppattia, icsnlia, iigulata, nibcarntxa, tntegerrhxa, margine oar. 
atafbtaa | superiors aajrf awn. Flnru aslOallsa, nBlttWi, tuiawaih*, rows. 

I propose to place this genus at the end of PlantaginecB, 
where it will form the connecting link between that family and 
Prmvlaeece, to which it has hitherto been referred. The sim- 
ple nature of the floral envelope, the alternation of the stamina 
with its lobes, and the structure of its fruit and seeds, shew a 
marked affinity to the former, while in habit it corresponds 4»etter 
with the latter family. Both Glaux and LittoreUa agree in the in- 
sertion of stamina ; and the variation in the modes of dehiscence 
of the capsule to be found in Primulacets, shews that this cha- 
racter can only be considered of generic importance. The floral 
envelope of Plantagm.es is clearly a calyx, and the scales at its 
base are to be regarded as bractese, which are also present in 
Primulacea. The nature of the albumen, when present, and 
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the direction of the radiate, appear to aflbrd the only diacrimi. 
mtin urii ktwwB the PlarUagme* and Plumbaginea. The 
anthers of Pkuitago and Lysimurhia are terminated by a small 
membranous appendage, analogous to that of the Composite. 
Some analogies might be poinded out between Glaux and Tkjf- 
meUea, but hardly amounting to an indication of affinity. 

AUCDBA. Thumb. 
Sl*t. IMm. DKECIA TETRANDRIA. 
Ord. Nat. LOBANTHEiG, note. 

Valyx arete adtuerens: margo parim elevatus, 4-dentatua ; dmtibns oblusis, 
brevissimia. Petals t, deddua, dentibui calydnis altera*, margin! disci 
elevati earnosi *-angutati inserta, ovata, acuminata, carnosa, marine hinc 
trancaU, utrinque minut* papillosa, eestivatione valval, apice lnduplicsta. 
Stamina I, [letalisopposita? Ovarium cylindricurn, tubo caljcdno arct* obvnlii- 
tum, unUocuIare t ovtdo solituio. Stylus breviulmuf, crasstis, teres. Stigm* 
capitatum, craasum, carnosum, visdrlum, obiolr 1 ^ bilobum. Baeoa carnosa, 
inunospenna, stylo persistente coronata. Ctetera ignota. 

Arbor (Japonica) mermt, sempervtrfiu : ramia more Loranthl out Viaci 
•Ikhotimtit a verlieiUalis. Folia opposite, peMata, ovaloJanceolata, acuminata, 
ilentata, casta praminentt, reticulato-venota, coriacea, glabra, ladda, pallid} viridia, 
tuteo-maeuJala. Petiuli semicyhndrici. FIoTes panisulati, parvi. PanituLt 
plurex, tpiciformet, pedunculate. Pedunculi villosiusculi. Bracfea; tanoeolata, 
memtranacea, pollute, eadvac CaiyX adpritti piloduseulus. Petale aifsan- 

OSj— Gemmie magna?, ungulate squamia condupllcatla imbricate, folia 
ampla dentata yenosa, atqiie petioli ramla baai dilatati articulali, anatogiam 



This genus was included by Jussieu in his order Rhamni; 
but, from its having no affinity whatever to either of the families 
into which that order has been since divided, its place in the 
system has remained undetermined : and perhaps also, from its 
want of novelty, the plant has been despised by botanists, and 
its characters and affinities consequently overlooked. Like the 
Saiix bahykmica, too, . we possess only one sex of the tree in 
Europe, and that the female; which circumstance- has like- 
wise prevented its being accurately examined. The structure 
of the female flower agrees so exactly with that of Viscum, 
that, notwithstanding the different mode of growth of the two 
genera, and the absence of more accurate details respecting the 
male blossoms, and the ripe fruit, its arrangement among the 
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Loranthtte appears fully j unified ; and I have no doubt that it 
will ultimately be found to form the connecting link between 

■ the Arcdiacea and that family. 

. LIPOSTOMA. 

Syit. Una. TETKANDUIA MONOG YSIA. 
Ord. NaU RUBIACE*, Jun. 

Char, essent Cafyx 4-fidua. . Corolla tubuloan, 4-loha. Capnla operculars ! 
polyspenna. 
Calf* limbo 4-partitus. Corolla ban tubuloaa, fauce venlricosa, campsnu- 
lata, limbo 4-loba i tubo ititda supera* barbato : lobis ovatis, patulia, [estiva- 
tione valvatis (Mac limbus inexplkstua tetragon us). Stamina 4, corolla; lo- 
. Ms altera*, &ucique inserts: filaments compress*, glabra, inferno cum tubo 
corolla; conoata : anthtra lineares, medio inserts;, versatile? ; loculii basi pa- 
rtm divergelitibus ; cahulS exteriors majore. Ovarium bilociUare, calfdl tubo 
arctiaaime adtuerena, apice promiuulum, emarginatum, aubinde bicallotum: 
rUtco tpigyno planlusculo, . suborbkulato : ovufii in quoque loculo plurimia. 
Stghi* cspillaris, glaber. Stigmata 2, subulata, undique papilloso-hlspidula. 
Cafmila globosa, bUoculsris, operculars t aepto medio membranaceo saepids 
diarupto unlloculsris, polyspenna: operculo planlusculo, deciduo. Placenta 
2, spherics?, etipitatie, aepto infra medium ioaertee : ttipite compreaso, adscen- 
denti. Scmna pairs, confertiseima, sngulsts, Bcsbra : tetta membranace* i 
albumen coptosum, comeum. Embryo aiilis, erectus, lacteus : cotylethna ob- 
longse, plano-convexse t ruHcula cylindracea, obtusa, infers, cotjledombus 
parent longior. 

Herbs (Brusilienses) ttffiua, pilots. Folia oppotita, peticlata. StipuUexuA. 
ulata, inUrpetiolaret. Florea samlet, oapitati, bracteotig interjecti. Cnpitula 
fKafrs aS Bj fcBaa , toiitaria, miliaria. Corolla oarulta. Ovaria tapi&t aburtientia. 
I. L. copitatim, pilis patulis, foliis Bubrotundis. 

JEglneUa capltata — Graham, in Edinb. Nme Phil. Jmtrn. for April lets, 

p. 389. 
Hed/otia omptnulirlora. — Hook, in Bat. Mag. t 2840. 

Hob. in Brasilia. Sella % (v. v. c et a, ftp, in Herb. Lamb> 
Heria habitu Pomanu, perennia, procuiabeas, diffuai ramoaiaadnia, tota Mr. 
sutisaima: pilit aUnplidbus, patulis. Caulei teretea, nunc purpuraBcentea, 
palmares v. spithaimei, aul dodrantales. Folia opporita, petiolata, subrotun- 
da, undulata, nervosa, pollicsris, supra RTaiMneo-viridia, subtfu psllldjora, 
nitidissima, verjia arcuatis prominulis. Fetioli semlteretes, basi annulo pro- 
minulo connati, brevissimi, viz 3 lines* longL Stipula aubulaUe, interpe- 
tiolares, petiolia longiores. Capihda miliaria, solitaria, long* pedunculata. Pe- 
dunculi bipollicarea. CoroSa majuncula, amoen* coerulea, fauce lutes, extos 
pilosB. Capniia operculum ralveis limbo connatum, aimulque deciduum. 
Semina fuses, hitler cunvesB, inde compreiBo-angulata, undique tuberculsta. 
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2. L. Ufi— , ptUn adpreaaia, foliia oratia acutis. 
Huh. In Brasilia. SeHo. © (r. 8. ip. in Herb. Lamb.) 
Plmta tola pilis adpressia vestita, aubserlc#a. Radix fibrosa, annua. CatiHt 
semipedalla, diviaua. Rami teretes, patuli. Folia oppoaita, petiolaU, ovata, 
acuta, membranacea, ban param attenuate, pinnaU nervosa, coata media aub- 
tus prominuli nerrisque alternia oppoaitisve auborcuatia inatmcta, aesqui. v. 
bipoU'caria ; junto™ *ubaericea> Pttieli aemicjlindrici, vix uncialea, baai an- 
nulo connati.. SOpuis setac«e, petiolo duple breviorea. Capitttla dupld mi- 
nora, pedunculata. Ptdimculi capillarea, folio longiorea, sericeo-piloai. Ca- 
lycLi dentet aetacete. Corvila pauM minor, pilcna, ealjce dupld longior. Cap. 
ml* operc u lum liberum, nee calyeia limbo connatum. Stmna trlquetra, atru- 
fuscu, ele vuto-punctata. 

I was led to investigate this genus, from remarking the strik- 
ing resemblance of lApostoma capita-turn to Pomax ittitbeUata, 
and the result has proved that there really exists a very consi- 
derable degree of affinity between these two plants, and that 
they form, as it were, the links connecting the Rubiacea to the 
Opercuiarin*:, which Mr Brown is disposed to keep united ; 
and, indeed, I cannot see by what characters the Opercvlarirut 
can well be separated, unless as a section only, as Mr Brown 
has already suggested : for their habit is entirely Ruhiaceous ; 
and we frequently find in Spermacoce the. same variation in the 
number of stamina and in the divisions of the corolla; and a 
somewhat similar involucrum may be observed in Canephora. 
The anomalous structure of their fruit is derived from the early 
rupture and confluence of the ovaria and calyces, which consti- 
tute the operculum. The seeds in Opercularia and Pomax are 
attached to the base of the receptacle, and not suspended from 
the top, as Gtertner has stated. From observing the various 
degrees of confluence in the fruit of certain Rubiacea.; such, for 
example, as Morinda and Sarcocephalus, and even in some spe- 
cies of Spermacoce, the singularity of the fruit in Opercularia 
and Pomax is very much lessened ; and we are led to anticipate 
a similar state of the ovaria, rather than to regard it as a re- 
markable anomaly. 

DEUTZIA, Thumb. 

Syt. lAnn. DECA.NDRIA TETRAGYNIA. 

Ori Nat PHILADELPHE^, nobis. 

Calyx csmpanulatua, 6-dentatua , dentibus oralis, acutia, erectii. Pelala I, 

laciniia calycinis alterna, aesailla, oblongs, obtuaa, pube atellati tomentosa. 
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MbmmIO; tiXtaa p«ttfa «ppo*t*,in*rlon : j ttmw— te Unarm, oompkffHa, 
■pice cunesto-tridentaU ! daHitfu fcfmMw obtuils, ohbquia f intermnHO 
wbulsto, longtnw, «n IJjerifr to : m i l ium sutaotumks, biloeultrn, locala U- 
mtrfk, lougitudiiwliter deUNentibus. OrcriM* tubo cnlyds adherent, bine 
Jlfcwtt. ff«ti 4, k*gi - cw p tonrti. stabrt . SMgmalu capitals, praiaon*. 
C^wlajuttatwda. lipiMa, 4-l»cuhris, pqly^MnTO»,,«ptee ^wd rifa itm dfr 
hiaceos: /sou** stylu verticalibun. i^aosndB*, «xi irraertte, sublunatte. S's- 
™«a noudim vkli. 

Arbuacub (J»|ionJc«) mvela, ramo iiti im a . Baoii i*r«<*i, otAm iporfiem, item 
*>Ubo <wfafc Folia oppoiita, jwfefrfa, onto, — w wfc u to, «w™ta (wrafc™ 
artwau) Mrt— t nervrn, vMnmm, 



ilellaia vettila, 6wi roftmdoto, wtfuipoIHraria : nerrls ■fl K l li ii , *Wi?wo IWiuw n ii. 
Petioll teretiuicidi, lineatn loagi. Racemu* Urm b ^attt, mdHJkmu. Pcdkelli 
ftmiissimi, opjwriJi, 1 c. 3-jtoii, pibri. Calyx e( enrolls afln, pube itellala, tied- 



1. Dedtzia bcjbba, Thunb. Dia. Nee. G**.1.p.W0. b 1. Ft Jigi p. 185, 
I. 24. fPUtt .Sp. Pi *. [). 730. 
Hali. in mimtosiB prove N&ngaescki JaponenaitiDi- \\ (v. s. ip. in Herb. 

An examination of several specimens of this interesting, but 
hitherto obscure genus, bas enabled me to determine its place 
in the natural system. Although I have not had an opportu- 
nity of examining the seeds, its affinity to' Philadelphia is clear- 
ly established, from which it is principally distinguished by the 
reduced number of its stamina, and by the structure of its fila- 
ments. The pubescence in all the species of Philadelpkus, which 
t have had an opportunity of inspecting, is. uniformly simple; 
but in Decumaria it is starry ; and the capsule of this genus 
is four-celled, and the styles and stigmata are united into one 
body. 

VIVUNIA, Cam*. 

MACILEA, Liodl. 

S V X Imn. DECANDIUA TBIGYNIA. 

OhL Nat. CARYOPHYLLEJE, Jim. Props Moliuginem. 
The genus Vivtania was first proposed by Cavanilles in the 
" Anales de Ciencias Naturales, torn. vii. p. 311. t. 40-," pub- 
lished at Madrid in 1804 ; and.it, is cather singular that no sub- 
sequent author has taken any notice of it. Its intimate affinity 
to MoUiigo proves it to be a legitimate member of the Caryo- 
pkytleoe. It is chiefly distinguished from MoUugo, by the pre- 
sence of petals, and the greater confluence of the styles and di- 
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visions of the calyx. la the structure of the capsule and seedS 
both genera entirely correspond. 

The Viviania marifdia, of which Cavanillcs appears to have 
wen but an imperfect specimen, collected by Don Luis Nee, 
near Acapulco, comes- very near to Mr Lindley's Macrcea rosw, 
but the calyx is exhibited, in the figure above mentioned, as 
pentaphylloua, which, however, is most probably an error. 

I have nothing to add to the excellent description given by 
Mr Lindley of the genus, in Brandeta " Journal of Science," 
vol. xxv, p. 104. 



Additions to some of the Author's formtr Communication* 
to this Journal 

PALO DE VACA. No. & p. 336. 
Having lately had an opportunity of examining a nut of this 
tree, collected in Caraccas by Mr Fanning, who baa also brought 
a considerable number of young plants of it to England, I am 
now satisfied of its being really a species of JBrorimwH, as M- 
Kunth has already suspected. The name of Brot im um Galae- 
todendron may well ; be applied to the specke. 

CICHOKACE&. No. It. p. SDft 
In writing out the prefatory remarks to the memoir on (be 
above family, I hove inadvertently fallen into on error in stat- 
ing the anthers of Composite to be unilocular, they being really 
bilocular, and each cell composed of two unequal valves, the 
innermost being the narrowest- The characters of Troxvnum, 
p. 309, are derived from T. glmwu* and c%*tpidat** of Pursh ; 
and. I rather think: that T. dandelion of Gartner will prove to 
be a species of Cynthia, a genus sufficiently distinct from 
Krigia- 

CALAMPELIS. ' No. 13. p. 89. 

Stamina i, didynama, fertilia ; guinti •nidiraenio breviaaimo, obtueo, glabra. 

Intra stamina superiors breviora : JUamuUa teretia, glabra, arcuata '! anthem, 

bilobss, biloculfzet, intrnme: UkuIim dlyergeotibus, spice dutlnrtia, disco 
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magno, carnoM, bippocrepico, papUlwo-gtanduloio imposilis : vulrulk murine 
inllexis, deinJm Bolulia, interiors parim breriore. Stylttt fuaiformia, glaber. 
Stigma obtusiraimum, lcviter bilobum : lobit margine revolutia, minuU pupil- 
hwo-pruinosia. OsaHuM placentis * parieUlibiu, magnia, c&rnoaia, Beraimferis, 
subinde Intervallo diitindis, uniloculars. 

The previous description having been taken from dried speci- 
mens, it will be found to contain some inaccuracies, which are 
now corrected, from an inspection of the living plant. 



Description of an Economical Apparatus for Heating Apart- 
ments. By John Hast, Esq. Communicated by the 
Author. 

In this climate, where we must frequently have recourse to 
artificial heat, in order to keep up a proper temperature in 
our buildings, no plan seems to answer so well, both for the 
purposes of ventilation and heat, as that of introducing a copi- 
ous stream of moderately heated air, by means of a well con- 
structed cockle, especially for heating large houses, churches, or 
other public buildings. But as a cockle is very expensive, and 
requires a considerable space for its erection, any plan of ecouo-' 
raizing either must be acceptable to your readers. With this 
view, therefore, I send for insertion in your Journal, f"the de- 
scription of an apparatus of this kind I got erected last year, for 
heating the Library and Apparatus Booms of the Andereonian 
University, the cost of which was only about one-fourth the 
price -of a cockle of the same heating power. 

The space in the ground-floor being rather narrow to contain' 
a cockle of sufficient size, it occurred to me, that a few cast- 
iron pipes, built into a furnace (after the manner of retorts in 
the ovens of the gas-works), would answer the purpose of a 
cockle, by simply causing the external air to pass through the 
heated tubes. I accordingly procured six cast-iron pipes of 
seven inches diameter, and nine feet long (gas mains cast with- 
out sockete),and had them built up after the manner shewn in the 
Plate III. ; by this arrangement, I obtained about eighty super- 
ficial feet of surface, exposed to the heat, or, heating surface, 
equal to a cockle of four feet cube. 
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Plate III. Fig. 1. Section of the building, shewing the pipes laid 
inclined, the lower ends projecting through the wall of the furnace 
into the aperture or tunnel which communicates with the external 
air, white the other end of the tubes reaches about a foot beyond 
the opposite end of the furnace, before it enters the heated air 
flue in the wall of the buildings. A spiral of sheet iron, sup- 
ported on studs, is introduced into the centre of each tube to 
give the air a gyratory or sweeping motion, along the sur- 
face of the heated metal. The tubes are placed about one inch 
asunder, and a row of fire-tile is laid above them, leaving a 
space of nine inches at the end uncovered, as seen in Plate III. 
figs 2. and 8. ; by this arrangement, the flame and heat gets 
completely round them, and is made to sweep along their sur- 
face, till it finds a passage through the openings left between 
the tubes and the side-walls up to the next tier : it then passes 
along them in the same manner, when it finds similar openings 
at their other extremities up into the vent. The furnace used 
for hearing these tubes is of the same construction as those used 
by the potters, as it consumes the smoke ; the space for the 
fuel is fourteen inches wide by twenty-four deep ; and the arch 
or opening for the admission of the name is six inches in 
height. To prevent smoking the house from carelessness, when 
kindling the fire, or adding fresh fuel, the mouth of this furnace 
is provided with a lid or cast-iron cover : The air, therefore, for 
supplying the fire, enters by a side tube left in the brick-work, 
the opening of which is below the level of the arch of the fur- 
nace, and the aperture for the admission of the air has a regis- 
ter to regulate the draught; the furnace likewise is provided 
with a door in front to withdraw the ashes. The flame, after 
passing through the arch, is made to turn upward, and spread 
itself upon the tubes by means of the dwarf wall A ; and the 
tubes being placed about two feet above the opening for admit- 
ting the flame, they never become red-hot. The external air 
enters the passage B by a grate in the wall ; from thence it 
passes through the heated tubes, where it is rarificd ; it then 
ascends the heated air-flue, and escapes by the registers into 
the different apartments. The combined area of the pipes con- 
tains about 280 superficial inches of free space for the passage 
of the air, while the heated air-flue is two superficial feet, or 388 
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inches and the combined openings into the rooms nearly the salne 
sue; the air, therefore, is seldom above 100°, unless some of the 
registers are shut. A damper is. likewise placed where it enters 
the vent, which ia generally shut, so bobo as the fire goes out, to 
retain, the heat. 

If the damper is shut, the apparatus, after the- fire is with* 
drawn, will still be found giving out an agreeable warmth . for 
two days after ; in, this property it resemble* the brick-stoves of 
Russia or Holland. The cockle I was inquiring after would 
have occupied a space of si* feet cube for the. brick- work alone, 
and wiw to have cost \,. 40 ; whereas this apparatus was put up 
for the following sum :-— 

Six caat-itoe Mains, L.T 10 

Two Dampers, Door, and Cover for. the 

Fire-place, . - 10 

Brick-work, - - * ft 



L.10 10 O 



Besides, serious accidents have several times occurred with 
the common cockle, from the brick-work giving way between, 
the furnace and the air-flue, through which the flame or sparks 
found a passage into the buildings. It must be evident, how- 
ever, on inspection, that no dagger of this kind can arise from 
this arrangement, as the communication with the air-tunnel, or 
lower end of the pipes, passes outside of the wall of the furnace 
altogether, so that no Are or sparks can ever get into the tubes ; 
and, as their other ends project a foot beyond the opposite 
wall before they enter the heated air-flue, no sparks or dust can 
enter by that. end. 

In constructing a stove of this kind, care must be taken that 
the brick-work rest on one end of the tubes only,, as their alternate 
expansions and contractions would soon. rend the building; the 
tubes, therefore, must be free at one of their extremities, and 
the joints simply, pointed round. I am, &C. . . 

John Bast. 
Mat. 30, !$&.. 

Digitize b,G00gle 



( "5 ) 

On tkt Anomalous Structure of ike Leaf of Bom ierberifoUa. 
By Mr David Don, Librarian to the Linnean Society, 
Member of the Imperial Academy Nature Curiosorum, 
of the Royal Botanical Society of Ratisboo, and of the 
Wernerian Society of Edinburgh, be. (Communicated by 
the Author.) 

The ordinary leaf of Rosa is compound, being generally cam- 
posed of an indefinite number of pairs of leaflets, terminating 
with an odd one ; and the lowest pair, although present in the 
form of stipule, are considerably modified, being found to be 
more or less confluent with the general petiolus. This view of 
the origin of the stipule, in this genus, is clearly shewn by the 
ultimate leaves, or hractee, in which the various degrees- of mo- 
dification may be observed. The stipule of Rosa vary much. 
in size ; in some species they are large and foliaceous ; in others, 
such as Rosa Banksite, microcarpa, and sinica, they are small, 
and so very fugaceous as to be only observed in the early stage 
of the leaf. As in other extensive genera having compound! 
leaves, it might be expected that Rosa would also contain spe- 
cies, in which a reduction m the number of leaflets takes place. 
In Rosa sinica and hystrix the leaflets are only three ; while in 
Rosa berhtrifoUa, and in a second species, known only from a 
representation contained in a collection of Chinese drawings pre- 
served in the library at the India House, the leaf is reduced to 
its simplest form. The compound nature of a leaf reduced to. 
its simplest form is always indicated by the presence of an arti- 
culation. A casual inspection of the leaves of Rosa berberifbHa 
would lead one to conclude that the stipule? were entirely want- 
ing ; but a more attentive examination shews that these organs 
are also present in this planV although under a very anomalous 
form. Immediately under the leaf we find' a callosity forming 
a prominent ridge OB the "brand), attenuated towards the base, 
and terminated by two or three (pines. This callosity evidently 
originates m the confluence of the stipule with the stem, ' The 
leaf itself, surrounded by the spines, is situated immediately on 
the summit of this callosity, to which/ it is aracuktted by its very 
short footstalk. The articulation is particularly distinct, and 
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clearly proves the compound nature of the leaf in Rosa berleri- 
jb&a. This opinion, respecting the change of the stipules in 
this plant, may appear paradoxical, but it is borne out by a 
comparison of the leaves of certain Capparidea, where the sti- 
pulse have also become changed into spines, and where they are 
also partially confluent with the stem. The coriaceous leaves 
of Rosa berberifblia, their spiral insertion, and the elongated, 
callous bases of the confluent stipule, would seem to be intend- 
ed by Nature to protect the young and tender shoots of this 
plant from the powerful effects of a scorching sun in those arid 
and sandy plains of which it is a native. It would be well to 
ascertain with certainty, whether the inside of the tube of the 
calyx, or hollow receptacle, is really destitute of bristles, as I 
Was led to conclude from an examination of a solitary flower. 
This circumstance, if really constant, would perhaps justify its 
separation from Rosa, as Mr Lindley has already proposed. 



Comparative View qf the Secondary Rocks in the Alps and the 
Carpathians. By A. Book, M.D. Member of the Wer- 
nerian Society, &c. Sic — Communicated by the Author. 

&jjverai. new journeys and investigations induce me, as the re- 
sult of these, to distinguish the northern Alpine calcareous chain 
into two great divisions or masses of limestone ; the one, the in- 
ferior of a blackish or grey colour, resting upon, or uniting itself 
with, the red sandstone, the slate and the sparry iron-ore lime- 
stone, and, lastly, with talcose and micaceous rocks, sheltering 
the central crystalline Alpine chain ; the other, the superior, 
generally greyish white, being near the tertiary plain, and cover- 
ing the salt formation. Between these two limestone depositee, 
there are, besides the salt-clay, a large body of grey marly 
sandstone, marls, conglomerate, and a deposite of limestone, 
characterised by particular ammonites, madreporites, orUtocera- 
tites, nautilites, terebratulites, &c. The sandstone is, like the 
salt deposite, not found every where ; and, frequently, its place 
is taken by a marly deposite, which is characterized by fucoides, 
ammonites, hatnites, belemnites, eocrinites, &c. 
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Tbe inferior limestone chains contain fishes, and particular 
fucoides, (Seefeld) ; the superior limestone contains terebratu- 
lites, nautihtes, echinites, belemnites, singular bodies like hippur- 
ites, ammonites, &c; and the dolomitic and oolitic character is 
more frequent in tbe superior chain than in the other. All these 
five sub-divisions are united together by alternations at their line 
of junction, as is well exemplified in tbe section from Werfen to 
Rcichcnhall in Salzburg. 

Farts of the red slate and sandstone formation, below the Al- 
pine limestone, re-appear on the northern side of the inferior 
chain, as at St Agatha, on tbe lake of Hallstadt, in the Abtenau, 
where it contains ophite or diorlte masses, with much gypsum, 
as in the Pyrenees. The age of this singular red sandstone de- 
posit's we shall not now attempt to fix j for, although it has many ' 
of the characters of the old red sandstone, yet many things are 
against this classification". 

The Alpine limestone is probably Jurassic, and we may be 
able, by means of my extensive collection of fossils, to recognise 
in it even those sub-divisions called great Oolite, Corn-brash, 
Cord-rag, Oxford Clay, &c. Upon this Alpine limestone there 
is superimposed, partly in conformable, partly in an unconform- 
able position, a most diversified deposits, which is to be observed 
near the Wand in Lower Austria, at LunZ, Hinter Laussa, 
Gams, Hieflau, Windish Gersten, on the lake of Gmund, in" the 
basin-tike valley of Gossau, in the valley of Abtenau, upon the" 
northern part of the Uniersberg near Reichenhalf, and at Samt- 
joch, to the north of Unter Schwatz in the Tyrol. Geological 
maps, sections, and descriptions, will fully prove this fact". 
Here, for trie present, we shall rest satisfied, by mentioning 
that the conglomerate, which often form's tbe base of this' forma- 
tion, is seen lying upon the limestone in all the upper parts dt 
the valleys to tile north of Gossau, Geftchitt, and Buchberg, and 
Hifbtu ; other parts of the 1 depbsite 1 lie imconlbnnably upon Al- 
pfrie limestone in die Brill Valley, near Gossau in Hinter Laussa, 
or come only in contact with great wells of Alpine limestone, as 
at Heonerkogl, an- alpine region near the lake of Gossau. This 
formation is composed of conglomerate, marly sandstone, with 
impressions of leaves or culmites, marls, clays, and beds of hlp- 
purvte 1 add rmmmulito limestone ; these tatter, along with the 
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conglomerate, occupying the undermost part, although not al- 
ways present, as is the case with all the other members. Some- 
times one member predominates, sometimes another, and even 
la some localities only one or two members are present. The 
fossils of this deposite abound particularly in certain beds of 
clay and marl ; whole beds of a tornatella like fossil, characterise 
the deposite at the Wand in the Gossau, at Gams, at the Un-. 
teraberg, and in the Tyrol- Amongst the hippurites, like the 
long horns of Provence, we find the spirulites of the lowest 
chalk of Rochefort, or smaller species of hippurites. The cy- 
cloli tes are very common e very where ; it is the C veins hemisphe- 
ricus so common in the chalk and greensand of the Perigord. 
The Gryphsea Columba of the greensand is found in it in the 
, Gossau, and has been confounded by Mr Lill with the Gry- 
phcea arcuata. The variety of madrepores, astroites, agarida, 
fungites,&C, is very great every where; but what is most striking 
amongst these secondary fossils, to which must be added some 
species of great inoccrames or mytilites, Ostrea vesicularis of 
the chalk, are found a great many bleached univalve and 
bivalve shells, like rostellaria, turitella, natica, ovula, trochus, 
pleurotoma, area, cuculhea, lucina, nucula, pecten, corbula, 
solen, delphinula, lituolites, discorbites, &c, fossils of which 
the species are often tertiary ; and, indeed, so tertiary, that con- 
chologists, who have not been in loco, thought there must be 
two formations. This opinion, however, is erroneous, for the 
same bed, even the same hand-specimen, contains cyclolites, gry- 
phites, inocerames, mixed with these tertiary fossils. To the 
list of secondary fossils I must add the Ananchites ovata, and 
belemnites, which I found at the foot of the Wand, in. Austria. 
After this detail, I leave to the geological public to judge of 
the discrepancy of opinion between myself and Messrs Murchi- 
son and Sedgwick, who, as I hear, taking only into considera- 
tion the tertiary fossils, have classified the deposite in which 
they are contained, with the tertiary class, and suppose that 
these fossils had already existed in the time of the green- 
sand and chalk deposite. But, does not the greensand of Eng- 
land sometimes afford fossils also found in the tertiary soil ? 
The most curious localities of this formation is where the sand- 
stone, conglomerate, and marl only are present, as at Hinter 
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Laiwsa, where' they are separated from the Alpine limestone by 
a true pisiform iron-ore. 'In 'other. parts, as in the Abtenau, very 
small parts of this deposite, and often. in highly inclined .strata, 
cover the older limestone, and have always 'been classed with 
the older limestone. This cameleon-like formation appears to 
contain gypsum, as at Untersberg, arid sometimes also bed's of 
coal. I did not observe in it any fucoides, although other 've- 
getable remains are frequently found in it. Coal is known, and 
even used, at the Wand, near Mayersdorf, near Griinbach-, and 
in the Abtenau. A substance, resembling retinasphalt, is found 
in it at Mayersdorf. and in the Gossau. This formation is 
most widely extended in. Switzerland and Savoy, as in the 
canton Appenzell, St Gallen, Glaris, Schwitz, Unterwald (val- 
ley of Semen), Lucern (Pilatus, Entlibuch), Bern (Ralliger, 
Stocke, chain of the Masen, &c.)", Pays' de Vaud (Diablerets), 
in the Faucigny on the hills between Cluse, Vallorsine, and Sal - 
lenche. In the two last countries it rises higher than elsewhere, 
and perhaps this intimates the sudden elevation of' those chains. 
The same is. the ease, with the .rocks of Mount Perdu, in the Py- 
renees ; hut there is in that chain, as. in Savoy, and at Bex, the 
greensand. and other: accompanying rocks. 

Along the: whole northern foot of the Alpine limestone chain, 
there is' a vast deposite of greyish marly sandstone, with beds of 
limestone and of .marly: clays; it is the well-known sandstone of 
the Appenine and great Carpathian chains, viz. that sandstone 
in which fucoides ' are so frequent, the sandstone which also 
belongs to. the S.E. part of Europe and the Pyrenees. This 
formation ues,'insome places, un conformably upon Alpine lime- 
stone,- as perhaps at Gieshubel near Vienna, or it comes most 
abruptly, and in a highly-inclined position in contact with the 
Alpine limestone, as near Ipsitz in Austria, at St Lorenz near 
Mondsee ; in. other places it is united with the limestone, by al- 
ternation, as near to Waidhofen, and especially near Amergau 
in Bavaria, and between Baden and Heiligen Kreiitz in Lower 
Austria. The junctions, however, are generally concealed, or 
occupied by valleys. This vast deposite, several thousand feet 
thick, contains, in the lower part, conglomerate, and sometimes 
considerable beds of coal, with impressions of cycadees and 
other vegetables,, as at Ipsitz, Gersten, and in the Carpathians. 
h 2 
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In the Carpathian chain, the undermost part of Una vast depo- 
sits is marl and limestone ; the middle part is very quartzy, 
and the uppernioet part is characterised by a smaller or greater 
number of beds of a particular compact limestone, containing am- 
monites, belemnites, and encrinites. Instances of it are seen at 
St Veit near Vienna, and also between Trentschm, and Silent, 
and Arvain Hungary. It is identical with the niimfonn or land- 
scape marble of Florence ; and beautiful rumifbrm varieties are 
met with both in the Carpathians and in the Alps (Kkmteram- 
berg, Sbntagsberg.) 

These contorted and curved strata, pass gradually into chlo- 
rine greensand rocks, so that both depositea are intimately 
united. This transition often takes place upon two sides, as 
in the section between Iablunka and Silein in the Carpathians, 
or between Teiseadorf and KeichenhalL in Bavaria, or on one 
side, as between Ground and Trauenstein. In this last psace, 
the greensand part is entangled between the greyish sand- 
stone formation and the Alpine limestone of the Trauenstein, 
in the GescblierV in such a way that one would be apt so say 
that the vertical strata of the Trauenstein cover the greenasaai ; 
but an examination at once disproves such an opinion. Manas 
of serpentine are found in the greyish sandstone, in two points 
between Waidhofen and Ipskx, as well as in Italy ; and ophiiu 
or thorite form curious veins in the lowermost marly part of the 
Moravian district of Tescben and Paskaw, &o. 

The classification of this sandstone has hitherto been attended 
with much difficulty ; but no one could believe that, if the Al- 
pine limestone belongs to the Jura limestone^ this sandstone 
must belong to the greensand ; for I found it lying upon never 
parts of the Jura limestone, and containing dicerautes, nuehte- 
pores, 8rc., at Andryschow, in GaUicht ; and this Jura, lime- 
stone is the same that extends from Ernstbrano, in Austria, to 
Nicolsburg, to Rurowitz, Stramberg, Staniaksrits, PodpjMese, 
and at last to- the great Jura deposhe of Russian Poland, The 
Jura limestone, a well characterized transition limestone, and 
the undermost part of our problematical sandstone, forms, a 
great extent of country in Eastern Moravia, and 1 GnlKout, 
marked on the maps as entirely transition limestone, J ii wcna, 
Mr Lill is of opinion that our sandstone alternates with Jura 
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limestone ; that, at Koscielisko, where it lies, as in the Alps, 
conformably upon Alpine limestone, it contains nitmmiilitcs, to 
that we are inclined to place it under the greensaad, vhicb, 
in fact, covers it in many places, and even under that other 
subdivision of the greensend deposite, which we described in 
the Alps, and which reappears with many of the same charac- 
ters in the Carpathian chain. It would thus, then, probably 
prove to be contemporaneous with the uppermost division* of 
the English Jura, via. Purbeek limestone and Kinuaeridge 
day? and with those alternations of nummuHte and compact 
limestone, with the sandstone containing iiicotdes, in Ittria and 
Dalmatia. Whether I be right or wrong, the feet still remains 
of its lying upon alpine limestone, as well in the Alps as in the 
Carpathians; for the limestone of the Alps continues from 
Hamburg and Thelen, through Jablonitz, Neustadt, TrenU- 
chin, 8ilein, Bola, Tiahom, to Koadaliako and Zakopane, in the 
Tabs, and terminates there to the eastward of this crystalline 
groups. In the limestone chain of the Tatna, I observed the lime- 
stone lying upon the red sandstone, which is separated from the 
limestone by a breccia containing belemnites, terebratulites, foe. ; 
the same subdivision into two limestones separated by a marly 
sandstone, containing fucoides ; but the whole deposite is by no 
means so thick aa in the Alps. Upon mis limestone our proble- 
matical sandstone lies ; and above its upper limestone beds there 
occur only the conglomerate, nummuhbc limestone, and a grey 
sandstone, without fucoides, which we saw in the Alps. The sec- 
tion from Koscieliako to Neumarkt is very excellent, every bed 
nearly is seen, and there is no derangement of the stratification ; 
it M the equivalent, as M. Lill says, to that in the Alps between 
Worms and Tcissndorf, which is the best in the whole Alpine 
chain. 

Tile Carpathian chain appears to be so constituted, that OW 
greyish sandstone lies on the south auk upon the Carpathian 
Jura limestone, our presumed Jura limestone; while, on the 
north side, it lies on the decided Jura limestone of Poland. In 
m« middle the limestone forms baam-ahaped cavities, filled up 
try rocks like those of Goseao, and the true chloride greensand, 
fsrtowed by the lowermost bard chalk, or Planer limestone, with 
fishes, iaoceratnes, &o. and vegetable remains. A great part of 
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, Gailicia is occupied by a chalk-basin of this description, covered 
< with tertiary rocks. The particular feature of this Carpathian 
and Alpine chalk, is its alternation with very sandy or marry 
greyish-sandstone, with fossil vegetables. In the Alps, fine 
r masses of this kind occur in the greensand in the Allgau near 
. Sonrhofen, where, it contains also in its undermost part not only 
munmulite. limestone, but. also, as at Neukirchen and Lauen, 
.iron-ore, with many fossils. Count Minister pronounces these 
last to be tertiary, an opinion which I cannot reconcile with the 
belemmtes, inocerames, and ammonites, which I found in the 
under part of the greensand of Sonthafen. 

Upon .the chalk of Gailicia there rests a vast deposite of blue 
clay, with gypsum, salt, and sulphur. I found in the salt not 
only some subappenine shells,- as Ostreanavrcularis, taken for a 
Gryphsea acuta by M. l'usch, Fleirrotoma, a Nucuta, allied to 
the Margaritacea, microscopic shells, &c, but also fresh-water 
shells, as Anodon tte, PaJudwrae and My till , like' those' of: the Da- 
nube. These shells - of Wieliezka probably occur in i other salt- 
mines. At Lemberg I found, upon the chalk, the sane marls, 
with rolled masses of the same J lira limestone and of granite as 
in the mine of Wieliezka. The Moldavian and Transylvanian 
salt deposite, with brown coal, must also be tertiary. Above 
this clay there is only a very thick deposite of sand and sand- 
stone, which covers the foot of the Carpathians in Galficia, as 
well as in Transylvania, but which, being the result of the de- 
composition of the Carpathian sandstone, occasionally, assumes 
its appearance, and has till now been confounded with it. 

The tertiary sandstone is characterized by its sands, its marls, 
its beds of semiopal, its tertiary shells (ostrea, pecten, nummu- 
lites), and its not containing fuccades. In the plain of Gailicia 
and Podolia, and in the Bukowina, the tertiary clay is covered 
by sand, sandy marl, with beds of a tertiary limestone, which 
is partly cellular, without shells, and has the appearance of a 
formation which has taken place in brackish water. Generally 
these beds are followed by others full of cerites, or miliolites, 
and also mixtures of fresh and salt water shells, rcsembing those 
in Austria and Hungary, and above there are vast depositee in 
the quartzy sand, of coral limestone, both compact and disinte- 
grated. An old alluvial marl covers the whole near the great ri- 
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ver. The coral limestone occupies the same position in Austria 
and Hungary as it does hi Galliiaa, and not under the day, as 
every one, excepting M. Prevost, thought. New quarries have 
established this fact in a decisive manner. French geologists had 
already, through means of the fossils, come to the same conclu- 
sion, in regard to the coral limestone of Brittany and Manche, 
which is the calcaire moellon of Marcel de Serres. ' The under 
part of the blue clay at Lemberg, in Gallicia, abounds in amber. 
You already know that the chalk on the Dneister lies upon a 
reddish sandstone, united by alternations with a limestone con- 
taining trilobites, orthoceratites, spirifer, productus, bitibulites, 
or the spines of the Strophomene rugosa. M. Fartsch observed 
in different places of Transylvania the same undermost green- 
sand formation, with tomat.il lae, cerithise, the Gryphsea co- 
lumba, as in the Alps. The same deposit e, with immensely thick 
beds containing Grypbrea columba, I observed, in company 
with Kefferstein and Lill, at Orlowa, in the N. W. Carpathian. 
The same, with beds of nummulite limestone, is met with in 
Bukowina and at Poyana Stampi. 



Description of several New or Rare Plants which have lately 
Jlowered m the neighbourhood of Edinburgh, and chiefly in 
the Royal Botanic Garden. By Dr Graham, Professor 
of Botany in the University of Edinburgh. 

10th Dec. 1829. 
Begonia diversifolia. 

B. diveraifviia ; herbacea, glnberrima ; foliis radicalibus reni&rmibus late 
crenatis, ctmlinls sublobatis insequaliter argute serratis, superioribu* 
iiuequaliter cordatis, inferioribua renifbrnUDUs i floribus axlllarlbua 
congestia, pedunculls petioles sequantibuB vel superantibus raraosio ; 
capsular alt ta arfmi acutangula. 
Description.— Whole plan/ smooth and shining. Stem herbaceous, twin- 
ing, branched, smooth, very obscurely angled, transparent. Stemleaves al- 
ternate, petioled, half cordate, acuminate, somewhat lobed towards the 
base, acutely and unequally serrated, smooth, bright green above, paler 
and somewhat glaucous behind j nerves branched and prominent behind: 
petioles shorter than the leaves, spreading, flattened on the upper side. 
Root-leave* kidney-shaped, nearly equal at the base, broadly eremite, on 
petioles many times longer than themselves, and which are slightly com- 
pressed at the sides, and channelled above : a few leaves at the bottom of 
the stem resemble these, but are on shorter petioles, and have their edges 
pretty equally lobed, the lobes being unequally and sharply serrated. 
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Stiput* ovate, oblique, men, ciliated. Pedtinclei axillary, about as long 
M the petiole* on the lower part of the stem, longer above ; slightly 
compressed, bracteate, pedicel* rising from the axils of the toacUse, so. 
filar}', or two together, a male and temple. Occasionally the peduncle 
ia twice divided, with a pair of opposite brae tete at each division ; and it 
is extremely probable, that, at another season of the year, the infloreH. 
cence would loot very differently, and the plant assume a much hand- 
somer appearance, from perfecting many more flowers; for In the 
axil of the leaf from whence the peduncle springs, and in the bosom of 
each bractea, there is a cluster of flower-buds. Bmetea cordate -ovate, 
concave, blunt/enlire, shorter than the pedicels. Corvila rose-coloured ; 
outer petals cordato-ovate, pointed, sharply serrated; inner petals ob- 
ovato-euiptlcal, entire, subacute- Sttmeiu yellow, monadelphous, union . 
of the filaments extended htah ; anthers (m ia common in the genu*) ob- 
bvate, truncated, compressed^ the pollen-cases being distant, lateral, con- 
nate. ' German with three unequal sides, unequally winged, of three 
somewhat unequal locuhunent*, each obtaining a large, green, H parted, 
waved, seminal receptacle, covered with minute ovules ; the largest 
wing acute, the second subacute, and the third very small and rounded. 
As far as I can judge by the imperfect characters which have been pub- 
llhed of this beautiful and extensive genus, this species is undescribed. 
It WW raised from seeds sent from Eigla in Mexico to P. Nettl, Esq. by 
Captain Vetch, and flowered in the stove at Canonmilla in October 
** 1839. 

Gomphnlobium polymorphum, var. luteum. 
This variety was imported from New Holland by F. Henchman, Esq. and 
sent by Mr Mackay to the Royal Botanic Garden, where, it flowered In 
spring last. It does not differ fit all from the representation given.of 
the species in Botanical Magazine, L 1633, except that the leaves are 
more generally linear, and the flower* of a bright yellow, with a faint 
red tinge on the bach of the vexillum. 

Sphacele Lindleyi. 



Sphacele Lindleyi, ramis floccoso-tomentosis, foliis petjulatis ovato-lan- 
ceolatis basi obtuse hastato-sagittatis SubtUS tomentosis Superioribua 

sessilibus axillis utrinque sub-trifloris -Benth. MS. 

Sphacele Lindleyi, Benth. in BoL Reg. fol. 12Q9. 
Stachys salvia;, LmdL Hot. Reg. t. 1226. 
Description — Shrub (in our specimens 5 feet high). Stem round below, 
bark brown, cracked, and peeling, younger shoots tetragonous, green, 
a»d pretty densely covered with abort, white, soft tomentum. Wood 
hard, with a large pith. BHHpsff* decussating. Leave* on petioles about 
" " ' own length, spreading, e ordato-delteid, attenuated to a 
pex, much wrinkled, light gmen, on tx " 



a third of their own length, apra 



and pretty densely covered with abort, white, soft tomentum. Wood 
, , ...... ,^ Bnrmbai* 

long blunt inn apex, . „ _. 

with a ahort soft tomentum moat abundant and white below, middle 

?'b strong, audj as well aa the reticulated veins, very prominent below. 
rodea sessile, ovate, acute, in structure and colour resembling the 
leaves. Flowers in verticels, generally of E flowers, spreading at right 
angle?, peduncled ■ pedvyflet simple, filiform, purple. Cofy^ catnpanu- 
late, scarcely bilabiate, green, with many (13-1 fi, Benth.) purplish nerves, 
reticulated, towards the teeth ; tube twice aa long aa the pfidiincle, naked 
within i teeth 6, subulate, subequal, rather larger upwards, naked at 
their apices, giving to a point the appearance of a minute soft mucro, 
but every where ewe on its outside, as wejl is the peduncle and outside 
of the corolla, tomentous. Corolla bilabiate, purple, twice as long U the 
calyx ; tube nnbey lindrical, slightly inflated towards the faux, white at 
its origin, and, where the colourless portion terminates, surrounded on 
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middle one emarginale. Stamens 4, didynamous ; filament* adhering to 
the inner side of the tube to near the faux, erect, straight, distant, 
nearly colourless ; anthers dork, trilobutar, lobes linear, subacute, spread, 
ing, and both turned outwards, forming nearly a right angle with each 
other; pollen white. Stigmata sub equal, spreadma. Style filffurai, shorter 
than the stamens, purple above, Germen on a fleshy disk, Uobed, lobes 
obovate, green, smooth. Whole plant perfumed. 

The genus Spliaoele was instituted by Mr Bentham in his valuable review 
of the Labiata, now in the course of publication in the Botanical Regis- 
ter, and characterised in fol. 1289. of that work. The name is meant to 
express the resemblance to the Sage, which is indeed very great In the 
present species. Mr Bentham enumerates three species,, which he finds 
in the herbarium of the Horticultural Society, all collected in Chili by 
Mr Macrae, collector to the Society ; and the specific character which I 
have quoted from Mr Bentham, is contained in a letter to Dr Hooker, 
from which also I have extracted, with his permission, some part of the 
above description. Dr Hooker informs me that he also has three spe- 
cies in his herbarium; but he does not say whether they are the same 
aa those mentioned by Mr Bentham. 

This species was raised from seed sent to the Royal Botanic Garden, Edin- 
burgh, by Mr Cruckshank in 1833, [having been gathered by him in 
Chili, where only the genus has hitherto been found. Jt has been kept 
in the greenhouse, and flowered with us for the first time in November 
1B8S. It has also fiowered in the Botanic Garden, Glasgow, the seeds 
having been procured from the same valuable correspondent 

Lobelia mollis. 

T, moifit; annua; caule erecto, ramoso-pubescente; foliis petiolatis, sub. 
cordato-ovfttis, acutis, supra pubescentibus, subtus ad venae solummodo, 
rnucronulato-duplicsto-serratis, superioribus lanceolatis ; bracteis pu- 
bescentibus; pedunculis terminalibus, elongatis, racemosis; pedicelUs 
laxis ; calyce mferiore, laciniis subulatis, corolla brevloribus. 
DEsCBjFTioif — Annual (1 foot high). Stem erect, branched, slightly 
flexuese, sparingly pubescent, purplish below, green above. Bronchi., 
erect Leavei (8 lines long, 6 broad) scattered, petioled, pale green, soft, 
ciliated, pubescent on the upper surface, hut on the midrib, and veins 
only below, aubcgrdato-ovate, doubly incise -serrated, each vein termi- 
nated with a little dark mucin ; the lower leaves leas acute and more en- 
tire, the upper narrower and more lanceolate, those in the middle of the 
stem oyato deltoid and pointed. Petiole* half the length of the leaves, 
slightly winged and ciliated, Peduncles terrains!, elongated (3$ Inches 
below the lowest pedicel) nearly glabrous. Pedicel* (e linen long) flli- 
torot, slightly pubescent, rising from the axuj of a subulate, pubescent 
bractea, which is less than a third of the length of the pedicel. Calyx of 
5 subulate segments, inferior, subadpressed, green, glabrous, equal In 
length to the tube of the corolla, marcescent. Corolla &\ lines long) in- 
ferior, glabrous, purplish, marcescent; limb 5 parted, two segments 
spreading, and turned up, linear-subulate, three straight parallel pro. 
jectlng downwards and forwards, linear-lanceolate nearly equal to each 
other, concave, broader and paler than the ascending segments ; tube 
cylindrical, cleft along its upper side, equal in length to the calyx. Sta- 
mens five ; filaments pubescent, flat, colourless; anthers united, purplish, 
slightly hairy, with two short, white awns, projecting from their lower 
edge. Pittii equal in length to the stamens ; germen superior, ovate, 
green, glabrous, grooved on two sides ; style subclavate, smooth, colour- 
less ; stigma subsimple, pale leaden-coloured, bearded ; ovules minute, 
numerous, attached to a central receptacle. Seedi small, ovate, brown. 
Raised at the Tin taoic Garden from Dominica seeds sent by Dr Krous in 
the end of 1S28, and flowered from September to November. 
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The species is very nearly related to Lobelia Xolapensis, Humboldt, Nov. 
Gen. Spec Plant v.ili. p. 246., but differs in the brae lese and stem b ! — 
pubescent, in the sharp teeth of its leaves, in the longer peduncles 



Gen. Spec. Plant v.iiLp. 246., but differs in the bractete and stem being 
pubescent, in the sharp teeth of its leaves, in the longer peduncles and 
pedicels, and in the calyx equalling the tube only, not the whole length 



a right (System. Veget. i. 713.) in consider- 
i, then L. mollis further differs in being strictly 



Lobelia rugulosa. 

L.niffutosu; foliis subrotundia, repandis, nervosn-rugulosia, glabris pe- 

dunculis folia longe superantibus ; laciniis calycuiis integerrimis, base 

glanduloais i cauls maculate, prostrato, ntdicanti. 
Description Whole plani glabrous, with milliy juice. Stem procum- 
bent, diffused, much branched, slightly flexuase, covered with oblong, 
dark olive-brown spots, obscurely channelled on two sides, one side of 
each shallow groove having a slightly prominent edge- Letnes (4 line* 
long, 3 broad; alternate, distichous, spreading at nght angles to the 
stem, Sat, petioled, veined, dark green and slightly wrinkled above from 
e elevated veins, paler below, edges slightly callous, repand, dentate. 
Petioles about a third of the length of the leaves. Peduncles (If inch 
long) solitary, axillary, erect, filiform, reddish below, green above. Ca- 
lys persisting, superior, segments awl-shaped, nearly equal, somewhat 
spreading, quite entire, having along each edge at the base an oblong 
gland, which is in certain states green and indistinct, in others white 



and conspicuous. Corolla (8 lines across) white, marcescent, cleft nearly 

'- '- 1 - - L — - 1 — dL — --'- " d - fi -- ~"~ '-— k --* — equal, 



3 the base along the upper side, segments five, somewhat uneqi 
preading, slightly pointed, arranged like the radii of a semi" — '- 
middle segment rather the largest and most linear, the others 



preading, slightly pointed, arranged like the radii of a semicircle, the 
' ' "e segment rather the largest and most linear, the others narrower, 

tapering at the base, and more deeply divided ; at the faux, the 

four upper segments have in the middle a purple streak, the lowest sea. 
tnent, and the somewhat prominent edges of the others in contact with 
it, are at this point yellow. Stamens 6, equal to the length of the tube 
of the corolla; filaments free, curved, colourless j anthers united, curved, 
leaden-coloured, smooth, with two short awns projecting downward* 
from their apex ; pollen white. Stigma Urge, glandular, bf lobular, re- 
volute, of a faint rose colour. Style green, bent at its apex. Germs* 
green, obovate, slightly compressed laterally, oblique, slightly furrowed, 
bilocular, dissepiment in the shortest diameter with a seminal receptacle 
on each side. Ovules numerous, minute, colourless. 
We received this plant, without any specific name, from Messrs Young, 
nurserymen, Epsom, in 1828. It is a native of New Zealand, aid 
flowered very freely in the greenhouse of the Royal Botanic Garden In 
August and September. As far as I can judge by the description of L<t- 
btHa membranacea. In Prodr. Nov. Holland., it should stand next to that 
species of Mr Brown. 
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Celeitial Phenomena from January 1. to March 1. 1830, calcu- 
lated Jbr the Meridian of Edinburgh, Mean Time. By 

Mr Geoege Innes, Aberdeen. 
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On the 6th of January there will be an occultation of Aldtbann by the 

Immersion, . . . , . 3 26 40, at 157° 

Emersion, 4 14 63, at 281* 

The angles arc. reckoned from the Moon's vertex, towards the right hand, 
round the circumference, as viewed in an inverting telescope. 



Proceedingi of the Wcrnerian Natural History Society. 

1829, Dec. 5.— Dr Walteb Adam, V. P. in the Chair.— 
Mr Witham of Lartington read an interesting paper on the 
Vegetation of the first period of the ancient World, and illus- 
trated it by sketches, and by the exhibition of a number of fine 
specimens of stigmarise and sigillariie, chiefly from the coal- 
field of Newcastle. In the course of his observations, he like- 
wise gave an account of the very remarkable stem of a monoco- 
tyledonous plant found in Craigleith Quarry three years ago. 
(See p. 195.) — Dr John Gillies then read an account of the 
extensive Roads or Highways of the ancient Peruvians, still 
known by the name of Caminos del Inga. (The Doctor's paper 
is printed in the present Number of this Journal, pp. 58-58.)— 
The Rev. Dr Soot then read an essay on the Okrub of the an- 
cient Hebrews, or Scorpion of the English Bible. 

At this meeting, the following gentlemen were elected OVfice* 
Bearebs of the Society for 1830 : 

BoBEKT JiMESON, Esq. President. 

vlOftkPMUlinB nth. 
Henry Witham, Esq- Dr H. E. Greville. 

Dr Walter Adam. David Fakonar, Esq. 

Secretary, P. Sell], Esq. Librarian, James Wilson, Esq. 

7nbnrW, A. G. Ellis, Esq. ftfnfer, F. Sjmev Esq. 

COUNCIL. 

Dr John Boggle. Sir Arthur Nicholson, Bart. 

Bev. Dr Brunfam. Dr John Gillies. 

Mm SEatkpEsqi ftfev. Dr David Scot. 

Dr John Alton. Dt- Charles Awdenon. 
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SCIENTIFIC INTELLIGENCE. 



METEOSOLOGY- 

1. Extreme dryness of the atmosphere of Greece, and ruing of 
the land there. — In a letter from Bory St Vincent, at present in 
Greece, to Geoffrey St Hilaire, dated Milo, 90th September, 
there are curious details in regard to the extreme dryness that 
prevails in the isles of the Archipelago during the summer. 
The dryness is such, that, under the influence of a temperature 
of 86° Fahr., nearly the whole animals and vegetables of the 
country disappear. The plains of France, he says, are less naked, 
and more abundant in animals, in the month of January, than are 
these islands in the months of summer. The only living crea- 
tures observed during the warm season are a few lizards running 
about the dry stone-walls. The coasts of the islands are not 
less meagre of living beings than the land ; there are but three 
species of fucus, and six conferva?, and consequently no fishes. 
M. Bory St Vincent has particularly examined Santorini, the 
most curious island in the Mediterranean. It is throughout of 
volcanic formation. He is of opinion that new volcanoes will 
soon appear there. He visited a road-stead where the bottom 
is rising from year to year, and at present is not more than 
three fathoms from the surface of the sea, and is sensibly warm. 
Every thing announces that it will soon appear above the sur- 
face. 

2. Winter climate of Rome very favourable Jbr consumptive 
persons. — Cams, in his lately published Analekten, agrees with 
Dr Clarke in thinking that the beautiful and mild. winter of 
Rome is very beneficial to consumptive patients, and adds, that 
this opinion is further strengthened by an appeal to the power- 
ful and handsome form of the Romans, particularly the Roman 
females. In summer, Rome is exceedingly unpleasant and un- 
healthy. In proof of this it may be mentioned that the fever 
Hospital of St Carlo, during the winter season, is nearly empty, 
while in summer it generally contains 1000 fever patients, 
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brought from the unhealthy puts of Rome, and the' Campagna 
di Roma. 

3. Climate of the Southern . Hemisphere. — A letter from an 
officer of His Majesty's Ship, Chanticleer, says, " The cold of 
southern regions is a complete fable, and at variance with truth 
and nature. At Cape Horn, in latitude 66° deg. south, vege- 
tation was in full vigour in May, or the November of their 
year, and snow rarely lies upon the low grounds. In fact, we 
have sufficient matter to elucidate the climate of the south, and 
to establish its comparative mildness with the north, especially 
if America be taken as the example. The summers of the south 
are by no means warm or hot, nor the winters cold; but to 
compensate for this, it is the region of wind, storms, and rain ; 
perpetual gales, and eternal rains : never twenty-four hours 
without rain.'" Another account from the same quarter says, 
Staten Land or Island is composed of steep mountains, 2000 
feet high, covered to their summits with trees. The soil, 
at the foot of the mountains, is singularly marshy. The mean 
temperature of the island is constantly low, and varies but 
little ; there is not more than a difference of four or five degrees 
of Fahr. during the twenty-four hours. The summers are not 
warm, the winters not cold ; but as a compensation it seems to 
be the region of winds and tempests : not a day passes without 
rain, and the gusts of wind-are almost perpetual. The barome- 
ter is almost always low ; the magnetic intensity is feeble ; elec- 
trical phenomena are of rare occurrence ; and the winds are ge- 
nerally westerly. 

4. J> Gerard's Travels in Thibet. — Dr Gerard,the brotherof 
Col. Gerard, who has traversed the Himalaya mountains, has just 
visited the valley of Sutlej, and made some curious observations 
at that place, which is the highest inhabited spot on the globe. 
The principal object of his journey was the introduction of vac- 
cination into Thibet ; but it appears that the prejudices of the 
Rajah prevented him from succeeding in that humane enter- 
prise. One of the villages where he stopped was proved to be 
14,700 feet above the level of the sea. At this place, in the 
month of October, the thermometer in the morning marked 
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10* Fahrenheit, and, during the day, the rays of the sun were 
so hot as to be inconvenient, and yet the waters in the lakes 
and rivers were frozen during the night, but were free from 
ice at two o'clock in the afternoon. By means of artificial ir- 
rigation, and the action of solar heat, large quantities of rye 
were raised at this immense height, some of the fields being at 
14,900 feet. Dr Gerard gives his opinion, that cultivation might 
be carried as high as from 16,000 to 17,000 fret. The goats 
bred in this region are the finest in the country, and are of that 
species whose wool is used for the manufacture of shawls. At 
a height of 15,500 feet, quantities of fossil shells are found on 
calcareous rocks, upon strata of granite and pulverised schist : 
they consist of mussels, and others of various forms and dimen- 
sions. To the north of the frontier of Einnaour, Dr Gerard 
attained a height of more than 20,000 feet, without crossing 
fbe perpetual snow. At dne o'clock in the afternoon, the ther- 
mometer was at 2T of Fahrenheit. Notwithstanding this ex- 
oWtrM elevation, the action of the son had an unpleasant ef- 
ftttti, though m the shade the air was freezing. The aspect of 
the surrouwdlfig regions was strbttme and terrible; and, on the 
frontier, a ridge of snow was perceptible. In these regions, 
which for a long time were inaccessible, Mr Gerard met with 
one of the most intrepid philologists known in Hungary, named 
Cosms de Kords. This traveller, after advancing towards the 
centre of Asia,- arrived at Kinnaour, in Thibet, where he fixed 
himself m the monastery of Karmm, and fived among the monks 
of the Lamaic religion. Aided hy a learned Lama, he made 
great progress in the study of the literature of Thibet, and dis- 
covered an eneyctopatdfa, in forty-four volumes, which treated of 
the arts aarl sciences. The medical part of this large work 
forms five voninres. The art Of renography has been practised 
at the principal erty of Thibet from time' iirnttemoriar, and it 
has been used to display the anatomy of the different' parts of 
the human body. It appears that science and letters, flying' 
from> the *y*abFfy of tkw easte of the Brahmin*, arjanrtoned the 
ptmns of Hmdostatt, and took refuge 1 off the mountains of "¥rtf- 
bet, where, uMi! the present firri*-, they remained* totally tiiU 
known to the rest of the world. 
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HYDBOGBAPHY. 

5. Ice-Islands off the Cape of Good Hope. — A remarkable 
debacle has taken place this year among the Antarctic ices. A- 
bout the end of April last, our ships met enormous floating 
masses of ice, about a hundred leagues from the Cape of Good 
Hope. The ship Farquharson being in south latitude 99° 45', 
and 48° 46' long., saw two ice-islands about 150 feet high, 
and about two miles in circumference. Their sides were deep- 
ly cut by fissures, in which the ice in some places resembled re- 
fined sugar, in others was not unlike limestone. These islands 
were surrounded with fields of ice, which appeared to have been 
broken from these islands. 

6. Colour of Rivers. — The Rhine in its course from the Alps 
to the Lake Constance is bluish ; after its passage through the 
green waters of the Lake Constance it is grass-green ; and after 
repeated mixture with the rivers and streams of the Vorsch- 
weitz, Alsace, and the Black Forest, yellowish green. The 
Main, flowing from the ferruginous rocks and plains of Fran- 
oonia, acquires a reddish yellow colour ; during great degrees 
of cold, it becomes greenish blue, owing to the deposition of the 
iron ochre ; and when if it is not coloured yellow, by long con- 
tinued rains, it flows onwards with an amber grey colour. All 
the rivers, of Old Bavaria, which are formed of waters from 
lakes and alpine streams on the Xller, Lech, Iser, and the Inn, 
are bluish green in winter ; in spring grass-green, and in au- 
tumn pale herb-green. 

1IINEBALOGY. 

7. Impressions of Gems, cj-c. in Siliceous Sinter. — At the hot 
springs of S. Filippo behind Badicofani, on the borders of the 
Papal States, siliceous sinter is daily depositing in considerable 
quantities. Impressions of gems and coins in this siliceous' mi- 
neral, can be obtained in no great length of time, by exposing 

, them to the spray of these springs. 

8. Notice of Magnificent Bock-Crystals, and rose-coloured 
Fluor Spar. — About 100 years ago, a great drusy cavity, lined 

OCTOBER— DECEMBER 1829. S 
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with rock-crystals, was opened in Zinken, which afforded 1000 
cwt. of rock-crystal, and at that early period produced 80,000 
dollars. One crystal in this magnificent cavity weighed 800 
cwt., others from 400 cwt. to 500 cwt. Within these lew 
years, another opening has been made in the rock under the old 
drusy cavity. Last year the work was resumed in August, in 
those places where the snow could be removed. The work 
i.s now 34 feet advanced. In the course of working, very pre- 
cious and beautiful rose-red octahedral crystals of fluor-spar were 
found in a cavity. The larger crystals were from one to two 
inches in diameter, and infinitely more beautiful than the rose- 
fluor of St Gothard. 

9. Magnificent rose-red Fluor-Spar. — 'Lardy, in a letter to 
Leonhard, says, that he saw on St Gothard the famous speci- 
men of fluor-spar mentioned by travellers, for which the pro- 
prietor asks 50 louis d'ors. : -It is an octahedron, with a rich 
rose-red colour, is four inches in diameter, and is formed of an 
aggregate of small octahedrons, or, more correctly, of tetrabn>- 
drons. He was shewn at the same place a six-sided prism of 
corundum, distinctly acuminated on the extremities, four inches 
long, and one inch broad. It rests on dolomite. It was offered 
for 15 louis d'ors. In .the letter, Lardy mentions that the next 
meeting -of the Swiss naturalists is to take place on Mount St 
Bernard. 

10. Price of Selenium. — Selenium is now obtained in such 
quantity from the seleniferous lead-glance, that it may be pur- 
chased perfectly pure, at Harzgerode, at the rate of four louis 
d'ors the ounce.' 

GEOLOGY. 

11. Observation* made on Mount Caucasus, by M. Kugfer. 
— M. Gay-Luseac communicated to the Academy of Sciences a 
letter from M. Kupfer, Professor at Casan, dated from the 
Baths of the Caucasus, and containing various physical obser- 
vations made on that mountain. M. Kupfer had with him an 
escort of 600 Russians and 350 Cossacks, which had been 
judged indispensable for his safety. in these wild countries. . He 
has succeeded, after much labour, in ascending one of the 
highest peaks of the Caucasus, which is said to exceed Mont 
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Blanc in height by 1000 feet These observations agree with 
tboee which M. Gay-Lussac made at 'the same time. The 
Professor of Casan thinks he may conclude from them, that it 
is impossible to attribute the magnetic virtue of the globe to the 
existence of a central metallic nucleus. 

IS. Gigantic fossil Plant of Craigieith Quarry. — About 
three years ago, the .workmen in this celebrated sandstone quar- 
ry (from which has been derived nearly all the beautiful free- 
stone with which the New Town, of Edinburgh is built) came 
accidentally tb uncover what seemed to have been the trunk of 
a lofty tree. It now lay in a position, nearly horizontal, and 
co»)'ormal>le to the dip of the>sandetdne strata. The colour and 
connsteaceof the truck, or tatt resembling a trunk, differed 
considerably from that of the sandstone in. which it was im- 
bedded,, and the quarriers easily {raced, the stem for the length 
of thirty-six. feet. At the base it was about nine feet in circum- 
ference; audit continued proportionally thick throughout, only 
declining slightly in size toward the upper end. It seemed, to 
have been a single, unbranehed stem,; at least no certain symp- 
tom of ramification appeared. The internal structure seemed 
to be uniform, or without any visible distinction of bark, wood, 
and pith, or any trace of concentric layers. This singular spe- 
cimen may therefore: be regarded as a gigantic member of the 
Cyperaceie, or of some other family of the Monoootyledonous 
tribe, belonging to the earliest Flora of our world. The greater 
part of this curious specimen was preserved for Mr Ramsay of 
Baraton, the proprietor of the quarry; .but some fragments 
were left, and these, fortunately, fell into the hands of the ac- 
tive and ingenious Mr Witham of Lartington. That gentle- 
man had thin sections cut, both transverse and longitudinal ; 
and when these are placed under the microscope, the structure 
of a monocotyledonous plant is distinctly shewn. Mr Witham 
sent a fragment to M. Auguste Brongniart, who has made such 
vegetable lemains his peculiar' study; and he also pronounced 
the plant to have been monocotyledoneus. At Mr Witham's 
request, likewise, the substance of the stem was submitted to 
analysis by Mr William Nicol ; and 100 parts gare 
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Carbonate of Lime, 
Oxide of Iron, 
Alumina, 
Carbonaceous matter, 



Lime was, therefore, nearly as abundant in the fossil as silica* 
hi the containing sandstone rock. 

IS- On Tertiary depoatet. — Marcel de Serres, in bis inter- 
esting work on the Tertiary Deposites of the South of France, 
maintains, that, in that quarter, the coarse marine limestone' 
(Calcaire groggier) and plastic clay abound. This, however, 
is denied by Cordier, Hozet, and Bone, who are of opinion, 
that these rocks are entirely awanting there, for there we have 
the Mediterranean basin, in which all the tertiary rocks are 
newer than the coarse marine limestone, and commence with the 
blue day. The great basins of Wallachia, Bessarabia, Gallicia, 
Hungary, Austria, Bavaria, and Switzerland, belong to this sys- 
tem. Indeed, Dr Boue remarks, in a letter to Professor Jameson, 
" that the plastic clay, and coarse marine limestone of Paris, exist 
only at Paris, and, perhaps, also in England, and at a few points 
in Northern Germany, at Cassel, Helmstadt, Evessen, &c. 
Elsewhere no such formations exist, for all the lignite, or brown- 
coal deposit es, in other countries, occur in the upper tertiary 
formations ; and all which Brongniart and others have classified 
as coarse marine limestone in various parts of Europe belong 
decidedly to the same upper tertiary formation, which is Bou*?s 
second tertiary limestone, or the calcaire moeUon of Marcel des 
Series. The coral-limestone of the tertiary basins of Austria,: 
Hungary, and Gallicia, according to new observations, lies, not 
below, but above the blue sub-Appennine clay. This deposite 
occurs in the same situation in the Manche, Tourraine, : and 
Lower Brittany ; and the coral limestone of Vienna, according 
to C. Prevost, takes the same position in the tertiary series." 

14. Chalk in the United States.— Dr Morton of Philadelphia 
has transmitted to Paris a Memoir on the Chalk and Green- 
sand he has discovered in the United States. It will appear in 
the Annates des Sciences Naturelles of Brongniart. 
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15. Number of Species of Fossil Shells in the Paris Basin. — 
M. Deshayes, m a note to the French Academy of Sciences, in- 
timates, that the total number of species of fossil shells in the 
Paris Basin determined until this time is 1200. . 

16. More Caves containing Bones of extinct Animal* mixed 
with works of art. — M. Marcel des Serres has discovered several 
new caves, containing bones of extinct animal* buried along with 
works of art. These caves, few in number, occur in the south-west 
of the department of Herault, at a short distance from the town of 
fiize. The bones, which are very numerous, belong chiefly to 
the Urtus spekeus and Ursus arctoideus. The works of art 
found along with these are fragments of very coarse and imper- 
fectly made pottery. All these bones and fragments of pottery, 
irregularly mixed together, are contained in a red mud, which 
also incloses small rolled fragments of rocks, of various kinds. 
This mud is analogous to that which occurs in other caves in 
different parts of Europe, and which contains only the remains 
of extinct animals. Dr Bou£, we observe, has just read a com- 
munication, on this subject to the French Academy. In 1823 
be found at Lahr, in what he considers marly diluvium, human 
bones. Cuvier, to whom these remains were shewn, agreed 
that they were human, but conjectured they might have been 
from some very ancient burying-ground. During the present 
year, our active friend has again visited this place, which is on 
the Rhine, and is more convinced than ever that they are of 
equal antiquity with the remains of antediluvian animals found 
in the same beds of marly diluvium, — while others contend, 
from the marl occurring on the banks of a river, that it may be 
of comparatively recent origin. As the subject will now under- 
go a thorough examination, it may be worth while to mention, 
that Schlotheim, Donati, Germar, Razoumouski, and Guittard, 
in their writings, mention their having found human bones along 
with remains of antediluvian animals. Cordier, we are in- 
formed, will soon publish a memoir on this curious subject. 

17- Natural History Society of Switzerland. — The first vo- 
lume of the Memoirs of the Natural History Society of Switzer- 
land is about to leave the press. It contains two very interesti- 
ng memoirs on the Jura by Merian an 1 Rengger, one by Luster 
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on the Urner Mountains, and also a description of the Bones of 
Kupfnach, by Schlnz". ' 

18. Bones of Hie Pahxoth'erivm in Mulasse.—- The sandstone 
of Ballingen, on the upper Zurich- Lake, contains bones and teeth 
of the PaliBotheritim. This sandstone, which is tertiary, and 
a Variety of the molaeee formation, was -formerly referred io 
the secondary class. - - 

19- Geogfwstknl situation of the great deposits of Lead- 
glance and Calamine in SUesia.—\t is now perfectly ascertain- 
ed, that this extensive deposite occurs in a variety of the shell 
limestone, particularly abundant in fossil shells. Lead-glauce 
also occurs in the Bhell-limestone of Wurtemberg and West- 
phalia, and calamine in the same formation, in the Nekar circle 



20. Oak-Trees liable to be struck by Lightning. — In Den- 
mark, where there are considerable tracts covered with oak and 
beech trees, it is remarked, that the oaks are struck with light- 
ning twenty times for once the beeches are struck. If ia con- 
jectured by some observers, that this circumstance is to-be traced 
to tbe forms of the two species of trees. 

21. Potato at a great height on the Mountain Orizaba. — 
MM. Schiede and Deppe, in a letter to Baron A. Humboldt, 
giving an account of their ascent of the great volcano of Ori- 
zaba in Mexico, mention that they found the potato in a wild 
state, at a height of 10,000 feet above the level of the sea. It 
was about 8j inches high, with large blue flowery and tubers 
or potatoes the size of a hazel-nut. 

22. Method of detecting the adulteration of Tea, — The Chi- 
nese frequently mix the leaves of other shrubs with those of 
the tea-plant ; this fraud is - easily discovered by adding to an 
infusion of it a grain and a half of sulphate of iron. If it is 
true green tea, the solution placed between the eye and the 
light assumes a pale bluish tint ; if it is bohea tea, the solution 
is blue, inclining to black, but if it is adulterated, it shews all 
the colours, yellow, green, and black. — DesmaresPs'Chcmie Re- 
creative. 

23. Culture of the Vine at Mexico. — The Botanic Garden of 
Geneva possesses a collection of more than 600 varieties of 
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vines, collected from different vineyards in France, Switzerland, 
and Italy. In the month of November 1887, a selection of die 
beat- varieties was sent to Mr L. Alaman, one of the principal 
proprietors in the Mexican United States. He planted them 
on his lands in the state of Guanaxuato, and writes that a hun- 
dred and five stocks are in full vegetation. He adds, that, on 
the elevated plain of Mexico, the same inconvenience is not ex- 
perienced in the cultivation of the vine which arrests its cultiva- 
tion at Cayenne, and in several parts of the United States : 
namely, that the grapes of the same cluster ripen unequally. 
At Mexico, they ripen together as in Europe, and it is to be 
presumed, that this cultivation, which was formerly prohibited by 
the Spanish Government, might be established there, the climate 
resembling that of Murciaor Rome. If these hopes are realized, 
it will be curious that the Botanic Garden of Geneva should have 
been the means of furnishing these plants to South America. 
It will be recollected that it was the Paris garden' that supplied 
Martinique with the coffee plants, from which originated all 
the coffee plantations in America ; and that, in our own days, it 
has sent the bread-fruit tree to Cayenne, where it is now exten- 
sively cultivated. Facts like these, evidently demonstrate the 
practical utility of these establishments, which are commonly 
looked upon as exclusively subservient to theoretical studies. 



24- Periodical appearance of shoals of Herrings, in Loch 
Roag. — Loch Roag, in the Western Islands, is one of the lar- 
gest arms of the sea called lochs. Its jaws'are about miles 
wide, and it runs up through the island of Lewis for about 12 
miles. The shores of the loch, following its windings, would 
measure not less than 40 miles. In westerly gales, the Atlantic 
swell rushes into it with great fury ; but there are many little 
islands in it, which afford shelter to shipping, so that the loch 
abounds with places of safe anchorage. The finest and purest 
kelp used to be manufactured on the rocky shores of this 
loch, as evinced by its fetching at Newcastle generally a guinea 
per ton more than the kelp of any other Highland district. 
Before the middle of the 18th century, Loch Roag was the 
most celebrated herring-fishery station .on the north-west coast 
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of Scotland ; the Loch ' Roag herrings being accounted the 
largest and richest. of all. Swedish vessels used to rendezvous 
in the loch, and buy up the herrings at Is. a crane, t. e. a barrel of 
green fish as taken out of the net. Soon after 1750, the her. 
rings abandoned Loch Roag, and for five and thirty years none 
were seen in it. About 1790, the shoals began again to revisit 
the loch ; and for several years after that date very large and 
fine herrings were taken in it, during the months of November, 
December and January. In the course of the season of 1794, 
no fewer than 90 sail of decked vessels entered the loch, and the 
whole herrings captured, were bought up from the country 
fishers at the high rate of about half-a-guinea a crane. (Statis- 
tical Account of Scotland, vol. xix. p. 252). About 1797 the 
herrings once more bade adieu to Loch Roag, and no shoal has 
entered its precincts till the present autumn, when, after the 
lapse of 32 years, their presence was again witnessed, to the 
great joy of the parishioners of Uig. Mr Alexander Campbell, 
light-house keeper at Isle of < Glass, writes to Mr Stevenson, cdnl 
engineer, on Slst October 1829, " There is this season a tolerably 
good fishing of herrings and cod on the east and west coast of 
Long Island : everfin Loch Roag a quantity have been caught, 
where there have been no herrings for these thirty years past 
At that time back, this loch was the first in the Highlands for 
herrings of a large size." 

25. Notice of the Comparative Anatomist, Bojanus. — This 
unfortunate man was not only one of the most skilful anato- 
mists of our time, as is 'shewn by his great work on the Anato- 
myofthe Tortoise— a work which has never been surpassed, — but 
was also deeply versed in the philosophy of this important de- 
partment of natural history. He died at Darmstadt, in 'the 
month of April 1827, in the vigour of life, at the age of fifty- 
one. His beloved wife, who watched and tended biro with 
measureless affection, was separated from him by a sudden death, 
an event which hastened his dissolution. His last hours were 
soothed by the devoted kindness of his sister. He suffered un- 
der a fistula of the back, which penetrated to his lungs, and the 
bones also were probably corroded. He could stand, but with 
the greatest difficulty— he could not sit erect — and was almost 
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deprived of the use of his limbs ; and yet, in defiance of mental 
agony and bodily pain, he continued, and apparently with undi- 
minished vigour, his philosophic labours- The frightful disease 
he laboured under was caught at Wilna, in one of those dismal, 
cold, and damp apartments 90 often used for anatomical pur- 
poses. No biography of this remarkable man, as far as we 
bpow, has hitherto appeared. He was bom at Buchsweiller, in 
Alsace, at that time belonging to Hesse Darmstadt. During the 
revolution he emigrated with his father, an officer in the Hessian 
service, to Darmstadt, — studied at Jena, and afterwards was 
appointed Professor of Veterinary Medicine in the University of 
Wilna, of which, for twenty years, he was a principal ornament. 
In the year 1818 be returned to Germany, on a visit to his rela- 
tions and friends at. Jena, Weimar, and Darmstadt, with the 
title of University Counsellor, and Knight of the order of 
Wladmir. On his return, he took with him, from Jena, an 
engraver, Lehman, to engrave the plates from his own draw- 
ings, for his great work, De Anatomia Test Europ. Fol. for 
in Wilna there were no engravers, and the engraved plates 
had to be sent to Fetersburgh to be cast off. These inconve- 
niences occasioned an expence of many thousand dollars, for 
which he received no return, as in the year 1825, fifty copies 
only of the work had sold. Six copies were sent to Britain ; 
and of these, one cop; reached Edinburgh. 

2S. Royal Medal presented to Mr Charles, Bell. — Our distin- 
guished countryman Charles Bell, whose very important and 
beautiful discoveries in regard to the nervous system have raised 
him to the highest rank as an original and profound anatomist 
and physiologist, has just received from the Royal Society of 
London the first, royal medal, as a testimony of the important 
services he has rendered to science by his discoveries. 

27. Anatomical, Physiological, and Pathological Researches, in 
regard to Veins. — M. Dupuytren has just made a very favour- 
able report to the French Institute, in regard to M. Breschefs 
work on the veins of the bones. The veins of bones were entirely 
unknown about twenty years ago ; at least they were only ad- 
mitted as a necessary consequence of the laws of organization, for 
no facts or researches had then proved their existence. It was 
4 
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about this time that MM. Fleury and Chaussier, and Brescbet, 
discovered the veins of bones. For the first time veins were seen 
penetrating the diploe, under the form of canals, with osseous 
walls, equally incapable of dilatation, contraction, or change of 
place. It was- discovered that the blood could circulate in these 
canals, without the aid of the action of their sides, but solely by 
the impulsion of the arterial blood into that of the veins, or by 
a kind of inherent power of absorption of this latter order of 
vessels. The veins of the flat bones of the cranium, of die 
shoulders, and of the pelvis, those of the ends of the principal 
long bones, were alone only known at that time, so that much 
remained to be discovered. Such was the state of the subject 
when Brescbet resumed researches which had been abandoned 
for a long time. Brescbet has confirmed all previous observa- 
tions, and traced veins through all the other bones in which they 
had not been detected. His investigations have made us almost 
as completely acquainted with the veins of the banes as we are 
with the arteries of the bones. But Brescbet has not confined 
his researches to the veins of the bones; he has extended them 
to the veins which serve to co-ordinate the first to the general 
venous system. Here we place his researches into the veins of 
the interior surface of the brain, of the surface and interior of 
the rachis, — labours which alone would have conferred high 
distinction on many anatomists. Such is a general statement of 
the facts and discoveries which form the basis of this very ori- 
ginal work, now in the progress of publication. 

£8. Cross qf the Anas clangvta and Mergus aiheUus. — In- 
spector Eimbeck of Brunswick exhibited, at the meeting of 
naturalists in Berlin, a bird, which appears intermediate between 
the Anas clangula and Mergus aibeUus. Some of the natural- 
ists present were disposed to consider it a cross of the two species 
—others to view it as a distinct species. It was shot in the sum- 
mer of 1898, near to Brunswick. 

89- Remarkable Birth. — A few days ago, a poor man's wife 
at Howdle was confined, and attended by Dr Clark. She had 
three children : the first natural ; the second had four hands and 
four feet The woman and infants are all dead. The third 
died before the birth.— Extracted from letter from Alexander 
3 
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Campbell, light-hduse-keeper at Isle of Glass, to Mr Stevenson, 
engineer for Northern Lights. — Slst October 1889. 

80. Thompson's Zoological IBatttations. — The third num- 
ber of Dr .Thompson's " Zoological Illustrations and Re- 
searches™, is nearly ready for publication. It contains a memoir 
oh the Cirripedesor Barnacles, shewing their deceptive charac- 
ter, the remarkable metamorphoses they undergo, and proving 
that they belong to the class Cruttacea. The same number 
also contains observations on the genus Nebalia of the class 
Crustacea, with an illustrative plate. In volume 6th of the 
new series. of this Journal, at page 898, we noticed from the 
Zoological Journal, the discovery in the Caribbean Seas, by Mr 
Landsdoun Guilding, of a new species of recent Encrinua. Mr 
Thompson, in the present number of bis Illustrations, however, 
as we are informed, has proved it to be a Comatula, and main- 
tains that tto eri noidal animal has been found since be discovered 
the Pentacrinus europeeus. We may add, that Heusinger, 
, who is about to publish bis observations on- the Comatula? of 
the Mediterranean, is disposed to consider Dr Thompson's Pen- 
tacrinus as a species of Comatula. 

91. The third volume of Pott's great work, and on the ani- 
mal of Argtmauta Argo. — The well-known Professor Stefano 
delle Chiage, a scholar of Poli, will, we understand, publish 
the continuation of that celebrated naturalist's work under the 
title Poli Testae, utr. Sic. torn, iii., cum ad dita mentis et anno- 
■tationibusy Stephani delle Chiage. Carus, who paid Chiage a 
■visit some time ago, saw several of the engraved plates of the 
work; one of them, which displayed the shape, anatomy, and 
ova of the Argonauta Argo, he considered particularly interest- 
ing, because it exhibited, in embryo, within the ovum, the ru- 
diments of the shell in which the animal lives, by which the 
question, whether the delicate shell in which the animal lives is 
its own or one foreign to it, is most satisfactorily answered. 

32. Humming Bird and Insects at a great height on the Vol- 
cano of Orizaba. — Schiede and Deppe, on tbeir ascent of Orizaba, 
observed, at a height of 10,000 feet above the sea, the Humming 
Bird (Troehilus) flying round the orange-coloured flowers of 
the Castilligen. At a height between 14,000 and 15,000 feet, 
on the same mountain, above the region of grasses, &c. they 
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found, under a block of porphyry, many moths, some dead, 
others alive, which appear to have been carried upwards into 
this snowy region by an ascending current of air. In the same 
dreary region, a live species of beetle was found, which, from 
its nature, must be considered a native of this lofty situation. 

33. .Spur on the wing of the RaUus Crex. — The wing of the 
Raiius Crex, or Corncralk, is furnished with a spur, as is the 
case with a good many other birds mentioned in a former Num- 
ber of this Journal. 

34. An Electrical Molfaicous Animal. — Mr Calder mentioned 
to the Asiatic Society of Calcutta, a molluscous animal, which 
has the property of giving electric shocks, like the torpedo and 
gymnotus; but neither genus nor species of, the- animal is no- 
ticed. We hope Mr Collier will inquire after the animal, and 
let us know what it is. 

35. Species qf Mosul exclusively employed at Bait in the 
Newfoundland Cod Fishery. — The utility of the inhabitants of 
shells (shell-fish) to mankind is well k— —« The following 
fact, as it is connected with an important branch of commerce, 
is a further proof of the value of these animals in an econo- 
mical point of view. It was communicated to M. Sander Rang 
by Bellanger, the captain of a French frigate, and is inserted in 
Sang s valuable work on the Mollusca. The captain, endea- 
vouring to ascertain how it happened that the French cod-fishers 
on the Banks of Newfoundland were not so successful as the 
Americans, discovered that it was owing to these latter employing, 
asa bait, the animal of a species of mya (mussel), which abounds 
on several parts of the American coast ; and he was the more con- 
firmed in the truth of this fact, by observing that the French 
fishers, towards the conclusion of the season, purchased from 
the Americans the remaining portions of their bait, in order that 
they might the more speedily complete their cargo. Bellanger, 
who is well versed in conchology, examined this mya very care- 
fully, and found that it was a species met with abundantly on the 
coasts of the French channel. To our readers interested in the 
kinds of bait used in the Newfoundland fishery, we recommend 
the perusal of Mr Cormack's valuable communication, vol. i. 
of the Ne.w Series of this Journal. 
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36. Improvement in the Smelting of Iron. — Heated air for 
blast furnaces has been used for some time at the Clyde Iron- 
works, and with great success. Experiments have proved that 
iron is smelted by heated air, with three-fourths of the quantity 
of coals required, when cold air, that is, air not artificially 
heated, is employed for that purpose, while the produce of the 
furnace in iron, is at the same time, greatly increased. All the 
furnaces at Clyde Iron- Works are now blown with it. At these 
works the air, before it is thrown into the blast-furnaces, is 
heated 330° of Fahr. in cast-iron vessels placed on furnaces, si- 
milar to those of steam-engine boilers. It is expected that a 
higher temperature than 320° will be productive of a propor- 
tionally increased effect But this is the subject of experiment 
It is supposed that this improvement will accomplish a saving 
in the cost of the iron in Great Britain, to the amount of at 
least L. 300,000 a-year. 

87. Artificial Ultramarine. — In preparing this pigment, we 
must be careful that the mass of siticated natron and alumina is 
as moist as possible. If it is too much dried before the addi- 
tion of the sulphur, we will wait in vain for the appearance of 
the blue colour ; even a greenish-blue tint will not shew itself. 
But one and the same mass affords different kinds of ultrama- 
rine, which must be separated from each other by repeated 
washing. Gmelin remarks, that the success of the operation 
appears to depend on the co-operation of the air. — Hermstadt. 



List of Patents granted in England from M July to 15th Sep. 
tember 1829. 
1839, 

July I To L Galloway, Southward, for " improvements in steam-en- 
gines and machinery fur propelling vessels." 
To J. Pebeivb, London, engineer, for " Improvements in ma- 
chinery for propelling steam, vessels." 
To T. Kelbt, Wakefield, York, and H. F. Bacon, Leeds, " for 
their new or improved gas-lamp burner." 
4. To B. Crabtree, HsleSworth, Suffolk, " for his machine or appara- 
tus for propelling carriages, vessels, and locomotive bodies." 
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July 4. To M. Kkowleb, Surrey, for " an Improved method of construct- 
ing tod forming ceilings and partitions for dwelling-houses, ware. 
houses, work-shops, or other buildings, In order to render the 
ssme mora secure against fire." 

To 6. K. 8ocltho«»e, Middlesex, gent, fur " improvements on 
axle* or axle-trees, and coach and other springs." 

To J. C Dansiell, Bradford, Wilts, clothier, for " improvements 
in machinery applicable to dressing woollen cloth," 
8. To W. Rambbottom, Manchester, for " Improvements In power' 
looms for weaving cloth." 

To W. Leesom, Birmingham, for " improvements in harness and 
saddlery, part of which improvements are applicable to other pur- 

To M. Poole, Lincoln's Inn, Middlesex, for " improvements in 
harness and saddlery, part of which hnprovemenls are applicable 
to other purposes. " 
To M. Poole, Lincoln's Inn, Middlesex, for " improvements in 
the apparatus for raising or generating steam and currents of air, 
and for the application thereof to locomotive engines, and other 
purpose*." 
Ik To T. Salmoit, Stoke-ferry, Norfolk, for " his improved malt- 
kiln." 
3D. To G. Striker, South Shields, for " an improvement in ships' wind- 
To L. Qpeint, London, for " his Improved vehicle, or combina- 
tion of vehicles, for the carriage or conveyance of passengers and 
luggage." 
To F. H. N. Drake, Esq! Colyton House, Devon, for " improve- 
ments in tiles for covering houses, and other buildings." 
To J. NlchoUs, Pcrshall, Stafford, for" Improvements In the lever, 

and the application of its power.'' 
To X Bates, Biahopsgata Street, merchant, for " his improved me- 
thod of constructing steam-toilers or generators, whereby the 
bulk of the boiler or generator, and the consumption of fuel, are 

30. To J. Hutckivsoh, Liverpool, for " improvements in machinery 
for spinning cotton, silk, linen, woollen, and other fibrous sub- 

Aug. 1. To J. Bates, of Biahopagate Street- within, for " his new process 
or mMrw* of whitening sugar." 
3. To N. Jocelyv, London, late of North America, for " improve, 
meats in the preparation for manufacture of blank forms for 
bankers' checks, bills of exchange, promissory-notes, post-bills, 
and other similar instruments, or securities for the exchange of 
payments of moneys, by which forgeries and alterations in the 
same are prevented or detected." 
5. To J. Bailey, Leicester, fnun&smith, for " improvements in ma- 
chinery for making lace." 
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Aug. 5. To J. Baoww, Birmingham, coach.miiker, for " his improved coach, 
particularly adapted for public conveyance and luggage." 

10. To W. Sband, Esq- Bum, Kincardineshire, for u improvements, 

in distillation and evaporation." 
J. J. MACLEOD, Esq. Westminster, fin " improvements in prepar- 
ing or manufacturing certain substances bo as to produce barilla." 

11. To J. Bowlamd, London, and C Hacwllab-, London, for 

" their improved process or mode of constructing, forming, or 
making streetways, carriage-roads, and high-ways in general." 
To J. H. ILolte, Cbeapside, musical-instrument maker, for " im- 
provements upon the self-acting piano- forte." 
14. To E. Weeks, King's Road, Chelsea, for " improvements in and 
upon certain apparatus, already known for the communicating of 
heat, by means of the circulation of fluid." 
r-0. To J. Muehet, Regent Park, for " a certain medicine for gouty 
affections of the stomach, spasms, cramps, inflammations of the 
lungs, coughs, beyond any other- medicine or application In like 

21. Tn J. Joves, Leeds, for " improvements in machinery, or appara- 
tus for dressing and finishing woollen cloths. 
To Lieut. W. Rooeb, London, for " improvement* in the con- 
struction of anchors," 
Sept. 2. To G. II. Mantom, London, gunmaker, for " an improvement in 
the construction of locks for all kinds of fowling-pieces and fire- 
To J. Tvcau, Middlesex, brewer, for improvements in the con- 
struction of cannon. 
9. To T. S. Bsuvdkktb, Liverpool, for " a new method of applying 
Mutt*! power to machinery." 
To J. A. Fohzi, Middlesex, for " improvements on fare-places." 
To J. Loameb, jun. of Wheeler Street, Spitalfields, soapmaker, for 
" a new preparation or manufacture of a certain material pro- 
duced from a vegetable substance, and the application thereof to 
the purposes of applying light, and other uses. 
To J. Mukoan, Tipton, Stafford, for " a method of preparing Iron, 
plates, or black plates for tinning." 
Sept. 9. To Colonel H. Tdiiihsj Croyden, Surrey, for " an apparatus for 
the purpose of communicating power and motion." 
15. To JD. Lu/EBiroa, Strood, and J. C. Ashfo*d, gunmakers, Kent, 
for " their improvements in apparatus Co be applied to fowling- 
pieces and other fire-arms, in place of locks." , 
To Captain G. Hiuu, K. N. Brompton, Middlesex, for " bis 
improvements in the manufacture of ropes end cordage, canvas, 
and other Fabrics or articles, from substances hitherto unused for 
that purpose. 
To J. Milhe, Edinburgh, architect, for " a machine or engine for 
dressing stones used in masonry, by the assistance of a steam-en- 
gine, a winch, a horse, or water power, whereby a great quan- 
tity of manual labour will be saved. 
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Sept. 16. To William Toot of the parish of St Michael on the Mount, la 
the city of Lincoln, smith, for " certain improvement* In ma- 
chinery for propelling vessel!, and giving motion to mills, and 
other machihery." 
23. To- Elh*h Galloway of King Street, in the burgh of Southwark, 
engineer, for " certain improvements in steam-engines, and in ma- 
chinery for propelling vessels ; which improvements are appli- 
cable to other purposes. ■* 
To Joseph Awqk Fohci of Upper Marjlebone Street, in the 
county of Middlesex, Esq. for " certain improvements on, or ad. 
ditiotis, to fire-places.'' 
To Johit TticKEa of Hammersmith, in the county of Middlesex, 
brewef, for " certain' bnproveraenta in the construction of can- 
To David jLawbnck of Strand, and Johh ^busdwkll of Ash- 
' ford, gunmakera, both in the countj of Kent, for " certain im- 
provements In apparatus to be applied to fowling-pieces, and other 
fire-arms, in plat* of locks." ' 
36- To JosBr/iBATajiof Biahopsgate Street- within, in the city of Lon- 
don, merchant,' for an invention, in consequence of a comrou nica- 
tion made to him by a certain foreigner residing abroad, " of a 
new process or method of whitening sugars." 
To Joshua Bates of Bishopagale Street- within, in the city of Lon- 
don, merchant, for an invention, id consequence of a communica- 
tion- made to! him ly a certain foreigner residing abroad, " of an 
Improved method of constructing steam-boilers or generators, 
whereby the bulk of the boiler or generator, and the consumption 
of fuel, are considerably reduced." 
Oct. 2B. To Boss Wibanb of Vernon, In the county of Sussex, and of the 
province of New Jersey, In the United States of North America, 
presently residing in London, for " certain improvements in dimi- 
nishing friction in wheel-carriages, to be used on rsll-roads ; and 
which improvements are applicable to other purposes." 
To William SHABDof the Bum, in the county of Kincardine, Esq. 
for " a certain improvement or improvements in distillation." 
Not. 3- To William Rodgeb of Norfolk Street, Strand, in the county of 
Middlesex, Lieutenant in tile Navy, for " certain improvemenU 
in the construction of anchors-" 
B. To Chasles Tubheb Stdbtevant of Hackney, in the county of 
Middlesex, soaji-boiler, for " certain improvements in the pro- 
cess of manufacturing soap" 
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Biographical Memoir of Sir Benjamin Thomson, Count 
Rumford. By Baron Cuvieb *. 

.Benjamin Thomson, more commonly known by his German 
title of Count Rumford, was born in 1768, in the English Co- 
lonies of North America, at a place then called Rumford, and 
at present Concord, belonging to the State of New Hamp- 
shire. His family, which was of English origin, cultivated 
some lands there ; and he himself has said that he should pro- 
bably have remained in the bumble condition of his parents, 
had he not in childhood been deprived of the little means they 
were able to bequeath to him. Thus, like many other eminent 
literary characters, it was to early misfortune that he owed his 
subsequent good fortune and celebrity. 

His father died young. His mother having married again, 
he was separated from her by his stepfather; and his grand- 
father, from whom alone he had any thing to expect, had dis- 
posed of all that he possessed in favour of a younger son, and 
left him in almost complete destitution. 

There is nothing more calculated to induce a premature de- 
velopment of intellect than such a condition as this. The young 
Thomson attached himself to a clergyman of learning, who un- 
dertook to prepare him for the mercantile profession, by giving 
him a smattering of mathematics. But the good minister also 
* Head to the Institute of France. 

JANDAKY APRIL 1880. 
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spoke sometimes to him of astronomy, and his lessons in that 

science benefitted his pupil more than he had foreseen. 

The young man brought him one day the plan of an eclipse, 
which he had traced according to a method which had suggest- 
ed itself to him on reflecting upon his master's discourses. It 
was found to be singularly accurate, and this success induced 
him to abandon all for science. 

In Europe, the sciences might have afforded him some re- 
compense ; but, at 'that period, there was none in New Hamp- 
shire. Fortunately for him, he had obtained from nature what 
ensures a favourable reception at all periods and in all countries, 
a fine figure, and dignified and gentle manners. They procured 
for him, at the age of nineteen, the hand of a rich widow ; and 
the poor scholar, at the moment when he least expected, be- 
came one of the great personages of the colony. 

His good fortune was not of long duration. The discontent 
which the conduct of the Ministry and Parliament had, for ten - 
years past, so imprudently cherished, now rose to the greatest 
extremity. The Government resolved on war, and New Hamp- 
shire was destined to be its first seat. 

In the night of the 18th Aprill775, the royal troops, march- 
ing from Boston, after having fought a first battle at Lexington, 
proceeded toward Concord \ but, being presently assailed by a 
furious multitude, were obliged to betake themselves to their 
garrison. Mrs Thomson's family was attached to the govern- 
ment by important offices. Her husband, young as he was, 
had himself received from it some marks of confidence. His 
- personal opinions, besides, led him to support the government. 
Thus it was natural that he should join the ministerial party 
with all the fervour of his age, and freely participate in its 
chances. He therefore retired to Boston with the army, and in 
such haste, that he was obliged to leave at Concord has wife, 
who was far advanced in pregnancy. Having afterwards to 
move from place to place, he never saw her again, nor was it 
until after a period of twenty years that he met the daughter to 
which she gave birth a few days after his departure. 

It was undoubtedly an evil of not lest magnitude to fight 
against his countrymen ; but perhaps be did not view it as such, 
and that evil we shall only lament, without venturing to impute to 
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him an; blame. During the cruel period from which we have 
just emerged *, when almost all the states of Europe saw their 
citizens serving under opposite colours, each asserted that he 
was fighting for his country ; and the chance of arms itself, 
which is the universal umpire, has not terminated this kind of 
contekt; Fortunately, honour and fidelity are points respecting 
which there are no disputes, and in those happy moments, when 
reason, induced by exhaustion, at length puts an end to the 
bloody quarrels of nations, honour and fidelity rally all the vir- 
tuous and brave. 

Mr Thomson remained firmly attached to the royal govern- 
ment, and served it with courage and address, whether in the 
field of battle or in the cabinet ; but be did not participate in 
all the mad schemes of some of its partisans. Those against 
whom he fought always respected him, and of this feeling he 
received a very honourable proof at the end of the war, when 
several cities of the United States sent him urgent invitations to 
return. 

It is well known that one of Washington's first exploits was 
to compel the English troops to evacuate Boston, on the 34th 
March 1776. Mr Thomson was employed to carry the news of 
this unfortunate affair to London. Missions of this kind are 
not generally such as procure rewards ; but the prepossessing 
appearance of the young officer, and the accuracy and extent of 
the information which he gave, made a favourable impression 
on Lord George Sackville, then Secretary of State for the 
American department, and so celebrated for the misfortunes of 
his administration. He thought he had made a good acquisi- 
tion by attaching such a man to his office, and having received 
abundant proofs of his talents and fidelity, raised him, in 1780, 
to the important post of under Secretary of State. . 

This appointment would have been a very advantageous one 
under a more able minister ; but Mr Thomson soon experienced 
the most painful feeling that can affect an honourable man, that 
of the incapacity of his benefactor. The royal army seemed 
condemned to every kind of misfortune. Public opinion pro- 
nounced more decidedly against the ministers. To the re- 

* The period of the Revolution. 
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preaches which their imprudence might have merited, calum- 
nies were added, as always happens when men in place are un- 
successful. Mr Thomson saw himself about to become the 
object of some of these imputations. He perceived that a des- 
perate cause can only be served with honour by serving it at 
the peril of one's life, and he returned to the army, where he 
obtained the command of a division. This was at the commence- 
ment of 1782. The English were confined to Charleston, and 
reduced to a war of posts. Mr Thomson reorganised their ca- 
valry, led it in several encounters, and had still such opportuni- 
ties enough of distinguishing himself in the course of this cam- 
paigD, that he. was appointed to contribute to the defence of 
Jamaica, then threatened by the combined fleets of France and 
Spain ; but the defeat of Count de Grasse averted the danger, 
and soon after peace was proclaimed, which put a close to Mr 
Thomson's military career. 

Nothing could have happened to him so contrary to all his 
inclinations and hopes of advancement. He was thirty years of 
age, held the rank of colonel, enjoyed a high degree of reputa- 
tion, and was ardently attached to his profession. He consi- 
dered war so peculiarly suited to his genius, that seeing no ap- 
pearance of it anywhere excepting between Austria and the 
Turks, he determined on offering his services to the Em- 
peror. But his good destiny had decided differently from bis 
inclination. When at Munich, on his journey, he found an op- 
portunity of entering into a more advantageous although more, 
pacific service. The ideas of his earlier years revived, and he 
was soon brought back to the .sciences and the application of 
them, as to his true vocation. 

He had never entirely forsaken them. In 1777, at the com- 
mencement of his residence in London, he had made curious ex- 
periments on the cohesion of bodies. In 1778, he had under- 
taken others on the force of gunpowder, which procured him ad- 
mittance into the Royal Society ; and, in 1779, be had embarked 
in the English fleet, chiefly with the view of repeating his ex- 
periments on a great scale. But, perhaps, amid the distrac- 
tions of his military station, and even in the leisure of a private 
condition, he would only have made isolated trials, without a 
constant object, and without great results. He looked upon the 
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sciences from a new point of view, when he required their as- 
sistance in a great military and civil administration. The states- 
man remembered that he was a natural philosopher and geome- 
trician. His genius had assisted in establishing his credit ; he 
employed his reputation to second his genius ; and in this man- 
ner each new service that he rendered to the country which had 
attached him to itself, produced some discovery, and each dis- 
covery that he made enabled him to render some new service. 

It was the late king who gave Mr Thomson to Bavaria. 
The young colonel, on his way to Vienna, passing through 
Slrasburg, where the Prince Maximilian de Deux-Fbnts, after- 
wards King of Bavaria, commanded a regiment, presented him- 
self at parade on horseback, and in his uniform. At this time 
the whole conversation of the military turned on the American 
campaigns. It was natural for them to be desirous of hearing 
an English officer speak on the subject ; he was therefore intro- 
duced to the prince, when some French officers were present, 
who had served in the opposite army. The manner in which he 
described what he had seen, the plans he showed, the original 
ideas he threw out, were a proof that Mr Thomson was a man 
of no ordinary acquirements ; and the prince, knowing that he 
was to pass through Munich, gave him strong recommendations 
to his uncle, the reigning elector: 

Charles Theodore, who, from being a mere prince of Sulz- 
bach, had become, by the successive extinction of the chief 
branches of the Palatine house, sovereign of two electorates, was, 
in many respects, worthy of this favour of fortune. He was a 
man of intellect and education, and displayed a taste for science, 
and for all that announced greatness of mind : he encouraged 
the arts in his dominions, built beautiful palaces, and founded 
the Academy of Manheim. ■ If he did not adopt in his govern- 
ment those maxims of philanthropy and toleration which now 
prevail in the counsels of princes, it is to be attributed to the 
epoch in which he received his education, an epoch in which 
Louis XIV. passed in Germany for the model and ideal of a 
perfect monarch. We have already said, and we shall see 
still more plainly in the sequel, that Mr Thomson's ideas were 
much of the same nature. He could not therefore fail to esteem 
the Elector, nor the Elector him'; and,' in fact, after the first 
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interview, he received the offer of an appointment, and resolved 
to 'have no other master. 

He travelled, therefore, rapidly to Vienna, and hastened to 
return to London, to obtain permission to enter into the service 
of Bavaria. This was granted to him, with flattering marks of 
satisfaction on the part of his government. The king knighted 
him, and allowed him the half-pay belonging to his rank, which 
he retained till the period of his death. 

To the accomplishments and external advantages of which we 
have spoken, and the circumstance of his being an Englishman, 
which ib always so great a recommendation on the continent, 
Sir Benjamin Thomson (for it was with this title that he return* 
ed to Munich in 1784) added a talent for pleasing) which could 
hardly have been anticipated in a man that had issued, as it were, 
from the forests of the new world. The elector, Charles Theo- 
dore, granted him the most marked favour: he made him 
successively his aide-de-camp, his chamberlain, member of his 
council of state, and lieutenant-general of his armies. He pro- 
cured for him the decorations of the two orders of Poland, be- 
cause the statutes of those of Bavaria did not then permit his 
admission to them. Lastly, in the interval between the death 
of the Emperor Joseph and the coronation of Leopold II., the 
Elector took advantage of the right which his functions, as vicar 
of the empire, gave him, to raise Sir Benjamin to the dignity of 
Count, by the name of the district of New Hampshire in which 
he was born, 

Count Rumford has sometimes been blamed for the import- 
ance which he seems to have attached to distinctions, to which 
his real merit might have rendered bint indifferent. They who 
have done so, however, have not sufficiently considered his 
situation. Formerly, a tide without birth was of no estimation 
among us ; but it is not so in England, where the title, as it 
were, metamorphoses the man, or in Germany, where one sel- 
dom receives a great office without, at the same time, receiving 
a corresponding title. Count Rumford, therefore, might think 
this custom necessary for the maintenance of a respect which be 
knew how to render so useful. We have besides seen, by a 
recent experiment made on the great scale, that some, not being 
philosophers enough to refuse titles when chance offered them, 
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arid other* being apparently too much so to think that titles 
were worth the trouble of being refused, every body accepted 
then. We do not therefore condemn Count Rumford for ha- 
ving done like all the world ; we even pardon beforehand those 
who may imitate him in this respect, provided they imitate him 
in other respects alto. 

Hi* new master not only procured honourable distinctions for 
him, but also confided to him a real and very extensive power, 
by unhmg in his person the administration of war and the di- 
rection of the police ; and his reputation, besides, soon gave him 
a great influence over all parts of the government. 

Most of those who have been led to power by the course of 
events, arrive there already misled by public opinion ; they 
know that they will infallibly ba called men of genius, and that 
they will be celebrated in prose and verse, if they succeed in 
changing in some point the forme of the government, or extending 
a few leagues the territory in which this government is exercised. 
Is it therefore surprising, that internal commotions and external 
wars incessantly disturb the repose of men ? It is to themselves 
that men ought to look. Fortunately for Count Rumford, Ba- 
' varia could not at this period hold out these temptations to her 
ministers. ' Her constitution was fixed by the laws of the em. 
pire, her frontiers by the great powers that surrounded her ; and 
she was reduced to the condition, which most states find so hard, 
of confining all her cares to ameliorating the condition of her 
people. 

It is true that she had much to do in this respect. Her so- 
' vereigne, enriched at the period of the religious wars, in conse- 
quence of their zeal for Catholicism, had long carried the marks 
of this zeal far beyond what an enlightened Catholicism requires ; 
they encouraged devotion, and did nothing for industry ; there 
were more convents than manufactories in their territories; the 
army was almost reduced to nothing ; ignorance and idleness 
predominated in all classes of society. 

Time does not permit us to mention all the services which 
Count Rumford rendered to this country and its capital, and wc 
are obliged to limit ouneh/es to a few of the more remarkable. 

He first occupied himself with the army, in the organization 
of which, a peace of forty years had «Uowed gross abuses to be 
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introduced. He found means of removing the soldier from the 
ill-treatment of officers, and of adding to his comfort at the same 
time that he diminished the expenses of the state. The equip- 
ment of the troops, their clothing and head-drew, became more 
suitable and more convenient. Each regiment had a garden, 
where the soldiers themselves reared the vegetables which they 
required, and a school in which their children received the ele- 
ments of education. - The military discipline was simplified ; the 
soldier was brought nearer to the citizen ; the privates bad more 
facilities afforded tbem of becoming officers ; and a school was 
at the same time established, in which young men of family 
might receive the most extensive military education. The ar- 
tillery, as being more connected with the sciences, chiefly at- 
tracted the regard of Count Rumford, who made numerous 
experiments for its improvement Lastly, he established a 
workhouse, in which were manufactured, with regularity, all 
the articles necessary for ihe troops-— a house which, at the sacra 
time, became in bis hands a source of improvement in the police 
still more important than those which he had introduced in the 
army. 

After what we have said of the state of Bavaria, it will easily 
be conceived that mendicity must there have become excessive; 
and it was in fact asserted, that, next to Rome, Munich had the 
greatest number of beggars of any city in Europe. They ob- 
structed the streets, divided the stations among each other, sold 
or inherited them as one does a house or a farm. Sometimes 
tfiey were, even seen to fight for the possession of a post or 
church-door ; and, when opportunity presented, they did not 
refuse to commit the most revolting crimes. 

It were easy to find by calculation that the regular support of 
this mass of wretches would cost the public less than the pre- 
tended charities which they extorted from it. Count Rumford 
had no difficulty in perceiving this ; but he saw, at the same time, 
that to extirpate mendicity, something more was necessary then 
to prohibit it ; that but half of the work would be done by arrest- 
ing the mendicants and feeding them, unless their habits were 
changed, unless they were formed to industry and order, and 
unless there were inspired into the people a horror of idleness, 
and of the lamentable consequences which it induces. 

Google 



Biographical Memoir of Count Bumfbrd. JH7 

' His {dan, therefore, embraced physics and morals. He pon- 
dered it long, proportioned all its parts- to each other, and to 
the laws and resources of the country ; prepared with vigour 
and in secret the details of its execution, and, when all watt 
ready, directed it with firmness. 

On the 1st of January 1790 aU the beggars -were led to the 
magistrates, and it was signified .-to them that they would find 
in the new workhouse whatever was necessary for their subsist- 
ence, hut henceforth they were prohibited from begging. 

In fact, there were provided for them materials and tools, 
large and well heated rooms, wholesome and cheap food. Their 
work was paid by tbe piece. At first it was imperfect, but they 
soon improved, . The workmen were classed according to their 
progress, which also facilitated the arrangement of the products. 
Their employment was to produce clothing for the troops. At 
the end of some time there was an overplus, which was sold to 
the public, and even to other countries, so that ultimately there 
was an annual profit of upwards of 10,000 florins secured to 
the state. 

The whole establishment was, at the commencement, amply 
supported by voluntary subscription, in which all classes of the 
inhabitants were made to foe) interested, and which was much 
inferior to the sum of the alms that were formerly given. 

And to change in this manner the deplorable condition of a 
degraded class, nothing was required but the habit of order and 
judicious management. Those wild and distrustful beings 
yielded to the dispositions that were manifested to promote their 
wellbemg. It was, says Count Rumford himself, by rendering 
them, happy, that they were taught to become virtuous. Not 
even a child received a blow. Still more, the children were at 
first paid merely for looking on the work of their companions, 
and they soon came weeping to implore that they also should 
be set to work. Some praises properly bestowed, some hand- 
somer dresses, recompensed good conduct, and excited emula- 
tion. The spirit of industry was roused by. self-love, for tbe 
springs of the human heart are the. same in the most, opposite 
conditions, and. the equivalent of a cordon of nobility exists 
even in the lowest grades of society. 
s 
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It was not, however, the mendicants alone whose condition 
whs ameliorated. The bashful and honest poor were also ad- 
mitted to ask work and food. More than one woman of rank 
that had fallen into misfortune, obtained flax and soup from the 
commissioners, without being ever questioned, and among die 
brave of the Bavarian army, there were many who wore clothes 
that had been spun by a noble and delicate hand. 

The success was such that not only were the poor completely 
succoured, but their number was greatly diminished, because 
they learned to support themselves. In one week two thousand 
five hundred had been registered, and some years after they 
were reduced to fourteen hundred. They even learned to feel 
a sort of pride in relieving their old companions; and nothing 
prevented better their asking alms, than having enjoyed the 
pleasure of bestowing them. 

Although Count Bumford had been directed in his operations 
more by the calculations of a politician than by the impulses of 
a man of feeling, be could not help being truly moved at the 
sight of die change which he had effected, when he beheld on 
those countenances, formerly shrivelled by misfortune and vice, 
on air of satisfaction, and sometimes even tears of tenderness 
and gratitude. During a dangerous illness he - heard a noise 
under his window, of which he enquired the cause. It was a 
procession of the poor who were going to the principal church, 
to implore of heaven the safety of their benefactor. He con- 
fessed himself that this spontaneous act of religious gratitude, 
in favour of a person of another communion, appeared to him 
the most affecting of recompenses; but lie did not dissemble 
that he had obtained another, which will be more lasting. In 
fret, it was in labouring for the poor that he made his most 
important discoveries. 

M. de Fontenelle said of Dodard, who, in rigorously observ. 
ing the fasts prescribed by the Church, nude accurate experi- 
ments on the changes which his abstinence produced in him, 
that he was the first who had taken the same path for getting 
to heaven and the academy. Count Rumbrd may be associated 
with htm, if, as may be believed, the services rendered to men 
lead to heaven as surely as the practices of devotion. This 
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abuh is certain, however, that it was to his benevolent schemes 
that -he was indebted far the glory which his name will possess 
in the history of physics. 

Every one knows that the object of hie finest experiments was 
the nature of heat and light, as well as the laws of their propa- 
gation ; and in this, what interested him was, to know haw to 
feed, clothe, warm, and light with economy, a great Assemblage 
of" men. He first engaged in comparing the heat of different 
kinds of clothes. This, as is well known, is not an absolute 
beat, and we only mean by it the property of retaining, that 
which is generated by our bodies, and of preventing its dissipa- 
tion. Count Rumford enveloped thermometers raised to a 
higher temperature than the air with various substances, and 
observed the time they took in returning to a state of equili- 
brium. He arrived at this general result, that the principal re- 
tainer of heat is the air between the fibres of substances, and 
.. that these substances furnish clothes so much the warmer, the 
more they retain the air heated by the body. It is thus, and it 
wiM not fail to be remark ed , that Nature has taken care to clothe 
the animals, of cold countries. 

Passing then to the examination of the most effectual means 
of economising fuel, he saw in his experiments that flame in the 
open air gave little heat, especially when it was not rapidly agi- 
tated, and did not strike vertically the bottom of the vessel 
He jirw observed that the vapour of water conduced very little 
to heat when it was not ia motion. Chance gave him the key 
of these phenomena, and opened np to htm a new path of in- 
quiry. Casting bis eyes on the coloured liquor of a thermo- 
meter, which was cooling in. the sun, he perceived in it a con- 
stant notion, which continued: until the thermometer had fallen 
to the surrounding temperature. Some powders which he oof- 
fused in liquids of the same specific gravity, were also agitated 
whenever the temperature (if the liquid changed, a circumstance 
which announced continual currents in the liquid itself. Count 
Rumford came to think that it was precisely by this transporta- 
tion of molecules that the heat was distributed in the liquids, 
which by themselves would have allowed very little caloric to 
pass. Thus, when the heating commences below, the warm 
molecules, becoming kghter, ascend, and the cold molecules are 
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precipitated to the bottom to be bested. This he verified by di- 
rect and ingenious experiments. So long as only the upper 
part of a column of liquid was heated, the lower part did not m 
any degree partake of the beat. A piece of red hot iron plunged 
in oil to a snort distance from a bit of ice which lay at the bot- 
tom, did not melt a particle of it A bit of ice kept under boil- 
ing water was two hours in melting, while at the surface it melted 
in three minutes. Whenever the internal, motion of a liquid 
was arrested by the interposition of some non-conducting sub- 
stance, the cooling or heating, in a word, the equilibrium, was 
retarded in it. Thus feathers or hair would produce the same 
effects in water as in air. 

As it is known that fresh water is at its maximum of -density 
at seven degrees above the freezing point, it becomes lighter a 
little before freezing. ■ It is for this reason that ice always forms 
at. the surface, and that once formed, it preserves the water 
which it covers. Count Humford found in this property the 
means by which nature preserves a little fluidity and life in the 
countries of the north ; for, if. the communication of heat and 
cold took place in fluids as in solids, or only in fresh water as in 
other liquids, the streams and lakes would quickly be frozen to 
the bottom. 

Snow, on account of the air which is mingled with it, was, in 
his eyes, the. mantle which covers the earth in winter, and pro- 
vents it from losing all its heat. He saw in all this distinct 
precautions of Providence. . He saw the same in the property 
which salt water possesses, the reverse of that of fresh water, by 
which, at all degrees of temperature, its molecules are precipi- 
tated when they are cooled ; so that the ocean, being always tem- 
perate at its surface, softens the rigour of the winters along the 
shores, and warms again, by its currents, the polar climates, at 
the same time that it cools those of the equator. 

The interest of Count B-umford s observations, therefore, ex- 
tended, in some measure, to the whole economy of nature in our 
globe, and perhaps he made, as many cases of those relations 
to them which he perceived . in general philosophy, as of their 
utility in public and private economy. 

Their mere announcement must have made my hearers an- 
ticipate this utility ; and, besides, there is no one who does not 
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know their effects from experience. It was by a regular appli- 
cation of these discoveries, that Count Rumford constructed 
fire-places, furnaces, and caldrons of new forms, which, from 
the hall to the kitchen and the workshop, have reduced the 
con sumption of fuel by more than a half. 

When we fancy to ourselves those enormous chimneys of our 
ancestors, in ■which whole trees were burnt, and which almost 
all smoked, we are astonished that the simple and sure improve- 
ment of Count Rumford was not sooner devised. But there 
must be some difficulty concealed in all those things which are 
found out so late, and which we call so simple when once they 



The improvements which Count Rumford made in the con- 
struction of kitchens, -will have a more important, although a 
somewhat more tardy result, because somewhat more firm, foun- 
dations must be laid for their first establishment The unfor- 
tunate cook himself, at present half roasted by the heat of his 
fire, will be enabled to operate calmly in a mild atmosphere, 
with an economy of three^burths for fuel, and of one-half for 
time ; and Count Rumford did not consider as of small importance 
this ease-procured for those who prepare our food. As the same 
quantity of original matter furnishes a much greater or a much 
smaller quantity of nutrition, according as it is prepared, be 
looked on the art of cookery as equally interesting with that- 
of agriculture. He did not confine himself to the art of cook- 
ing food at little expense, but - also bestowed much attention 
on that of composing it . He discovered, for example, that 
the water which is incorporated with food becomes itself, by this 
mixture, a nutritive matter; and he tried, of all the alimentary 
substances, to find out that which nourishes most and at the 
smallest expense. He even made a study of the pleasure of 
eating, on which he wrote an express dissertation ; not assuredly 
for himself, for bis moderation was excessive, but in order also 
to discover the economical .means of increasing and prolonging 
it, because be saw in it an intention of nature to excite the or- 
gans winch are to concur in digestion. 

It was by thus judiciously combining the choice of substances, 
with all possible economy in the art of preparing them, that he 
was enabled to support man at so little cost, and that, in all 
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civilised countries, his name is now connected with the moat 
efficacious aids that industry cam receive. This honour much 
excels those which have been decreed to the Apiciusesof ancient 
and modern times ; I would even venture to say, to- many men 
who have been celebrated for discoveries of a higher order. 

In one of his establishments at Munich, three women were 
sufficient to prepare a dinner for a thousand persons, and they 
burnt only ninepence worth of fuel. The kitchen which he con* 
structed in the Hopital de la Pieta at Verona, is still more per- 
fect, there being burnt in it only the eighth part of the wood 
which was formerly consumed. 

But it was in the employment of steam for heating, that 
Count Rumford, so to speak, surpassed himself. It is known 
that water kept in a vessel which it is unable to burst, acquire* 
an enormous heat. Its vapour, at the moment when it is- 
let loose, carries this heat wherever it is directed. Baths and 
apartments are thus heated with wonderful quickness. Ap- 
plied to soapworks, and especially to distilleries, this method 
has already enriched several manufacturers of our southern de- 
partments ; and in the countries where new discoveries are more- 
sknrly adopted, it has afforded immense advantages. The brew- 
houses and distilleries of England are heated in this way. In 
them a single small copper cauldron boils ten large wooden 
vats. 

Count Rumford went so far in these improvements as even 
to economise all the heat of the smoke, which he only allowed 
to issue from his apparatus' after it had become almost perfectly 
cold. A person justly celebrated for the elegance of his mind, 
said to him that he would soon cook, his dinner with his neigh- 
bour's smoke. Birtkwasnotforhhnseifthathesoughteconomy. 
Bis varied and often repeated experiments, on the contrary, cost 
him much, and it was only by dint of lavishing his money, that 
he taught others to save theirs. 

He made nearly as many researches on light as o» beat, and 
among his results, the following observations are principally 
worthy of notice ; that name is always perfectly transparent and 
permeable to the light of another name; and that the quantity 
of light is not in proportion to that of the heat, and that it does 
not depend, like the latter, upon the quantity of natter burnt, 

i !,;«* Google 



Biographical Memoir of Count Utmford. 828 

but rather upon the vivacities of the combustion. By combining 
these two observations, be invented a lamp with several paral- 
lel wicks, the flames of which, mutually exciting each other, 
without allowing any of the rays to be lost, are capable of pro- 
ducing au unlimited mass of light It is said, that when it was 
lighted at Auteuil, it so dazzled the lamp-maker who had con- 
structed it, that the poor man was unable to find his way home; 
and was obliged to pass the night in die wood of Boulogne. 

I deem it superfluous to mention how he varied and adapted 
to all sorts of uses the different instruments that are employed 
for lighting. The Rum Cord lamps are not lees diffused nor leu 
popular than the chimneys and soups of the same name. This 
is the true character of a good invention. 

He determined, by physical experiments, the rules that ren- 
der the oppositions of colour agreeable. Few fine ladies imagine 
that the choice of a border, or of the embroidery of a ribbon, 
depends on the immutable laws of Nature, and yet such is the 
fact. When one looks steadily for some time at a spot of a 
certain colour on a white ground, it appears bordered with a 
different colour, which, however, is always the same with rela- 
tion to that of the spot. This is what is called the complemen- 
tary colour; and, for reasons which it were needless to develops 
here, the same two colours are always complementary to each 
other. I lis by arranging them that harmony is produced, and 
the eye flattered in the most agreeable manner. Count Rum- 
ford, who did every thing by method, disposed, .according to 
this rule, the colours of his furniture, and the pleasing effect of 
the whole was remarked by all who entered his apartments. 
. Continually struck, in all his labours, by the wonderful phe- 
nomena of heat and light, it was natural for him to attempt a 
general theory respecting these two great agents of nature. He 
considered them both as only effects of a vibratory motion iinpres- 
. sed on the molecules of bodies, and he found a proof of this 
in the continual production of heat which takes place by friction. 
The firing of a brass gun, for example, putting water in a short 
time into a state of ebullition, and this ebullition lasting as long 
as the motion winch produced it, he found it difficult to con. 
ceive how, in such, a case, matter was disengaged, for it would 
require to be inexhaustible. 
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He moreover proved, better than any person, that heat has no 
weight. A phial of spirit of wine, and another of water, re- 
mained in equilibrium after the congelation of the latter, although 
it had lost by this, caloric enough to raise the same weight of 
gold to a white beat. 

He invented two singularly ingenious instruments. The one, 
which is a new Calorimeter, serves to measure the quantity of 
heat, produced by tbe combustion of a body. It is a box filled 
with a given quantity of water, through which the product of 
the combustion is made to pass by a serpentine tube ; and 
the heat of this product transmitted to the water, raises it a 
determinate number of degrees, which serves as a basis to the 
calculations. The manner in which he prevents the external 
heat from altering his experiment, is very simple and ingenious. 
He commences the operation at some - degrees below that heat, 
and terminates it at as many degrees above it The external 
air resumes, during the second half, precisely what it had given 
out during the first. The other instrument serves to disclose 
the slightest differences in the temperature of bodies, or in tbe 
facility of its transmission. It consists of two glass balls filled 
with air, connected by a tube, in the middle of which is a bubble 
of coloured spirit of wine. The smallest increase of heat in one 
of the balls drives the bubble toward tbe other. This instru- 
ment chiefly, which he named a Thermoscope, made known 
to him the varied and powerful influence of different surfaces 
over the transmission of heat, and also pointed out to him nu- 
merous methods of retarding or accelerating, heating or cooling, 
at will 

These two last kinds of researches, and those which have re- 
ference to illumination, ought to interest us more particularly, 
because he had made tbem after he had fixed bis residence at 
Paris, and taken an active part in all our occupations. He con- 
sidered them as his contributions in quality of a member of the 
Institute. 

Such are the principal scientific labours of Count Rumford, 
but they are far from being the only services which he rendered 
to science. He knew that, in discoveries, as in philanthropy, 
the work of an individual is transitory and limited, and, in the 
latter, as in the former, he strove to establish durable institu- 
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t.ioos. Thus he founded two prizes, which were to be annually 
assigned by the Royal Society of London, and the Philosophical 
Society of Philadelphia, to the author of the most important ex- 
periments on heat and light ; an endowment by which, in evinc- 
ing his zeal for natural philosophy, he also testified his respect 
for his native and for his adopted country, and proved, that, by 
having served the one, he had not quarrelled with the other. 

He was the principal founder of the Royal Institution of 
London, one of the best contrived establishments for hastening 
the progress of science and its application to the arts. In a 
country where every individual prides himself on encouraging 
whatever can be of service to the community, the mere distri- 
bution of his Prospectus brought him considerable funds, and 
his activity would soon have led to its execution. The pro- 
spectus itself was already a sort of description, for he spoke in 
it of what he proposed as of a thing in a great measure realized : 
A vast bouse presented all kinds of trades and machines in ac- 
tion ; a library was formed in it ; a beautiful amphitheatre was 
constructed, in which were delivered lectures on chemistry, me- 
chanics, and political economy. Heat and light, the two fa- 
vourite subjects of Count Rumford, and the mysterious process 
of combustion, which puts them at the disposal of man, were 
to be continually submitted to examination. 

This Prospectus is dated at London the 21st January 1800, 
and the foundation of the Royal Institution was the work of 
fifteen succeeding months which Count Rumford passed in Eng- 
land, with the hope of settling there. 

After having been loaded, during fourteen years, by the 
Elector Charles Theodore, with proofs of an always increasing 
favour, after having received from him, at the period of the 
famous campaign of 1796, the difficult trust of commanding 
his army, and of maintaining the neutrality of his capital against 
the two. great powers that seemed equally anxious to attack it, 
Count Rumford obtained from him as a final recompence, in 
1798, the post which he most desired, that of Minister Plenipo- 
tentiary at the Court of .Great Britain. 

There could be nothing more flattering to him in fact than 
to be enabled to return among his countrymen, and, according 

JANL'AK* — KAHCH 1830. ? 
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to the noble expression of an ancient, to. combine leisure, with 
dignity> Bet his hopes were frustrated The usage of the 
English Qovcrni»er>t.doea;Qfll, perrait, that, a main borp its 
subject Bbouldiwaccwditedto it .as. the representative of afifithyr 
power; and the minuter &r.- foreign affairs signified to Count 
lUunford that it was resolved not to deviate from this n^age- 

A stitl mors aeute. disappointment, soon after befel .him* He 
'was informed of the death of the Prince, his benefactor* which 
happened in 1799, and be foresaw that he would have no less 
difficulty in resuming, his old than in exercising: his new fun©, 
tims. In reality, the Elector Joseph Maximilian was neither 
ignorant of: his merit naraf his services, and remembered that he 
was the. first authnirofJm. fortune ; but, with a different system 
e£ government,, and opposite political interests, it was natural 
that he should have other counsellors than his predecessor, and 
Count Rumfazdiwasnot bf a character to enter into partner- 
ship.. BetideBithe.happy changes which- he had effected, had 
rendered him less necessary, and bis views, which had been so 
-useful when Bavaria required to be enlightened, were no longer 
such< as suited, precisely because the success of their adoption 
had already been esq. rapid . 

He therefore, only returned. to. Munich for a short time, du r 
ring the peace of Amiens .; and yet even in this short time, he 
performed a true .and: greet service to science,, in contributing, 
by his advice, to the reorganisation of the Bavarian Academy, 
cdi a plan which, with utility, in every respect, combined a truly 
royal magnificence. 

The period at length arrived when a final retreat bad become 
neeessaiy. And it was no mean honour for France, that a. man 
who had enjoyed the consideration of the moat civilised coun- 
tries of the two worlds, preferred it for his last residence. He 
preferred France, because he quickly perceived it to be die 
country, where merited reputation most surely gains a true dig- 
nity, independent of the transitory favour of courts, and of all 
the chances of fortune. 

In fact, we have seen him among us for ten years, honoured 
by Frenchmen and foreigners, esteemed by the friends of science, 
participating their labours, aiding with his advice even the 
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meanest attizahs, nobly gratifying the public with a constant 
succession of useful inventions. 

Nothing would have been wanting to his* happiness, had the 
amenityof bis behaviour equalled his ardour tor public utility. 
But it must be acknowledged, that he rtfftfnifcstttl; in bis coil- 
vernation and in his whole conduct, a feeting which must appear 
veryextraordinaryin a man so nmfofnUy well treated by others, 
and whb had himself done so much good. 1 It was without lov- 
ing or esteeming his fellow-creature^ that he had done them talf 
these services. Apparently, the vile passions whichhehadob- 
served in the wretches committed t« his care, or those other pas- 
sions, not less vile, which his good fortune had excited among 
his rivals, had soured him against' human nature. Nor did 'he 
think that the care of their own welfare ought to be confided to 
men-'in common. That desire, which seem* to them so natural, 
of examining how they are ruled, was ill his eyes but a factitious 
product of false knowledge. lie had nearly the same ideas of 
slavery as-a planter, and he considered the' Chinese government 
as the nearest to perfection ; because, in delivering up the pea-" 
p!e> to the absolute power of num of knowledge alone, and in 
raising each of these in the hierarchy, according to the degree 
of his knowledge, it made in some measure so many millions of 
hands the passive organs of the will* of a few good heads ;— « 
doctrine which we mention without in any degree pretending to 
justify it, and which we know to be little adapted to the ideas 
of European nations. 

Count Rumford himself experienced, more thanonce, that it 
is not so easy ifl the west as in China,' to engage other 1 men to 
be nothing but hands ; and yet no one was so well prepared as he 
to make good use of the hands that might be submitted to bin. 

An empire, such as he conceived, would not have been more 
difficult for him to manage, than his- barracks and poor-houses. 
For this he trusted especially to the power of order: He called 
order the necessary auxiliary of genius, the only possible 1 in- 
strument of' real good, and almost a subordinate divinity re- 
gulating this lower world. He purposed to make it the subject 
of a work which he thought would be more important than all 
that he had written ; but of this work there were found among 
his papers only a few unconnected materials. He himself, in his 
?2 
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person, was, in all imaginable points, a model of order. His 
wants, his pleasures, and his labours, were calculated, like his 
experiments. He drank nothing but water, and ate only fried 
or roasted meat, because boiled meat, in the same bulk, does 
not afford quite so much nutriment. In short, he permitted in 
himself nothing superfluous, not even a step or a word, and it 
was in the strictest sense that he took the word superfluous. 

This was no doubt a sure means of devoting his whole strength 
to useful pursuits, but it could not make him an agreeable being 
in the society of his fellows. The world requires a little more 
freedom, and is so constituted that a certain height of perfection 
often appears to it a defect, when the person does not take as 
much pains to conceal his knowledge as he has taken to acquire 
it. 

Whatever Count Rumford's sentiments were with respect to 
men, they diminished nothing of his respect for the Divinity. 
In his works, he neglected no opportunity of expressing his 
religious admiration of Providence, and of offering to the ad- 
miration of others the innumerable and varied precautions of 
Providence for the preservation of his creatures. Perhaps even 
his system of politics was derived from the circumstance of his 
imagining that princes ought to act in like manner, and take 
care of their subjects, without being accountable to them. 

This rigorous observance of order, which probably marred 
the pleasure of bis life, did not contribute to prolong it. A 
sudden and violent fever carried him off, in his full vigour, at 
the age of sixty-one. He died on the 31st August 1814, in 
his country house of Auteuil, where he passed the summer. 

The notice of his obsequies arriving only at the same time 
with the news of his death, did not allow his fellow members 
to perform the accustomed honours at his tomb. But, if such 
honours, if any efforts to extend renown and render it durable, 
were ever superfluous, it would be for the man who, by the 
happy choice of the subjects of his labours, had richly earned 
the esteem of the learned, and the gratitude of the unfortunate. 



;C h,GoogIe 



( 229 ) 

Observations on the Action of the Mineral Acids on Copper, 
under different- circumstances. By John Davy, M. D., 
F. R. S., Physician to the Forces. Communicated by Sir 
James Mac grig or, Director-General of the Army Medi- 
cal Board, &c. * 

Mr Dbas Six, London, December 24. 1829. 

If you think the accompanying paper of any interest, will 
you do me the honour of publishing it in your Journal. It 
was written, as you will perceive by the date of it, more than 
two years ago, and before M. Bequerel had published either of 
his very important dissertations on the application of feeble 
electro-chemical powers to produce new combinations. The re- 
sults contained in my papers are precisely of the same class as 
those more ingeniously and ably obtained by the French che- 
mist The circumstance which principally renders them, in my 
opinion, deserving of some notice, is the facility of making the 
experiments, no complicated apparatus being required, or any 
manual dexterity. I am, be. 

John Davy. 
To Professor Jameson, &c. 

In a paper published in the Philosophical Transactions of 
1826, I described certain changes which I had witnessed in 
some ancient alloys of copper, attributable to the operation of 
electro-chemical attraction, acting very slowly and in the man- 
ner of a mineralizing process. 

In this paper I shall describe the results of some experiments 
which I have been induced to make on the action of the mineral 
acids on copper, placed in different circumstances, with the 
hope of illustrating the changes just alluded to, and of obtain- 
ing a farther insight into phenomena of an obscure kind and 
interesting nature, at least in their bearings in relation to the 
mineral kingdom. 



• This interesting paper, as I obcerve by a note on the marg 
a England for publication) and retched London in Jul; 1837. 
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I shall first mention the experiments which I have made with 
these scads, atmospheric air having been excluded, or. nearly w. 
Sixtydrops, of each of the thr^.raineralacids were diluted with 
six ounoea of , distilled water* a, quantity equal exactly to the ca- 
pacity of the phials employed- In these mixtures, small bars 
of polished copper were immersed, and the phials were, closed 
with glass stopples, smeared with a composition of wax and oil. 
After the lapse of sixty-nine days, viz. from the 26th May to 
the Sd August, the results were .examined, and ware found to 
be the following : 

The dilute sulphuric acid was colourless, had ajuatpercep- 
tible taste of sulphate of copper, and, on the Addition of ammo- 
nia, acquired a -feint blue hue, and the bar of copper was slight- 
ly tarnished with black; oxide of copper, not equally over its 
whole surface, but. more in some places than in others. 

The results in the instance of the dilute muriatic add were 
very similar; ammonia imparted to it a bluish iint,.just percep- 
tible, and black oxide of copper tarnished the bar in such a 
manner, as to produce the appearance of successive strata, with 
intervals between them, where the brightness of the metal was 
but little impaired, 

The results with the dilute nitric acid were somewhat differ- 
ent. The acid had acquired a bright blue colour, and the me- 
tal was covered with a very thin and slightly adhering crust of 
black. oxide, which was wore copiously formed about the mid* 
die of the bar than at its extremities, and a little air was gene- 
• rated, which was probably either aaote or nitrous oxide, for it 
did not produce a red fume on the addition of ■ atmospheric air. 

•Without stopping now to reason on these phenomena, I shall 
proceed to describe another set of experiments,. differing chief- 
ly from the preceding in this circumstance, that the glass-vessels 
full of (be dilute acjds,-in which the, copper bars were immersed, 
were covered only with glass, so as to retard evaporation, but 
not prevent the entrance of atmospheric air. After an interval 
of eight months, viz. from the 3d August to the 2d April, the 
results were examined. 

The sulphuric acid was found saturated with copper, and the 
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bar covered with a thin crust of black oxide of coppery *ed uni~ 
.fbrmfy covered, with the exception of the upper part of it, 
which was almost free from stain to the extent of about two 
lines, which was urate corroded than the surface in general, and. 
which, from evaporation, rose above the fluid. The nitric acid, 
too, was round saturated, and the top of the bar of copper pro- 
jecting a very little above the surface of the solution, but it was 
■till moist. There was a pretty considerable deposition of pro, 
toxide of copper on the bar, with a little subnitrate of copper, 
and a very minute quantity of copper in its metallic state. The 
subnitrate was found chiefly at the two extremities of the bar ; 
the protoxide was very generally deposited, whilst the metallic 
oapper was almost entirely confined to one side, and to a small 
space towards the upper end of the bar. Tbe deposition being 
crystallised, and the colours bright and distinct, the appearance 
it made was brilliant, especially when placed in the sunshine, 
and resembling, in miniature, native specimens of the same 
kind. 

Tbe results in the instance of tbe muriatic acid were very si- 
milar; submuriate, protoxide, and metallic copper, were de- 
posited. The submuriate was very abundant, and collected 
chiefly about the lower part of tbe bar, where it liad formed 
crystallized plates, not unlike what is seen in the native speci- 
mens of this mineral from Peru. The protoxide was in a smal- 
ler quantity than in the preceding experiment, as well as the 
metallic copper, and their crystalline' form was less distinct. 

I have made a third set of experiments, with this difference 
only in conducting them, that the bar of copper, in each in- 
stance, was only half immersed in the dilute acid, and that at- 
mospheric air had free access, in consequence of which, evapo- 
ration of the fluid went on pretty rapidly, and it was necessary 
every now and than to add water, to prevent desiccation. I do 
not consider it necessary to describe the results 'minutely ; 
they were much the same as those obtained when atmospheric 
air was admitted, and evaporation partially prevented, excepting 
in the case of the sulphuric acid, in which, on this occasion, the 
charges were analogous to those exhibited with the other two 
acids ; thus for, at least, that protoxide of copper was deposited, 
and a slight trace of metallic copper. 
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Having now described the facts which X have observed rela- 
tive to the action of the mineral acids on copper in these differ- 
ent circumstances, I have little else to add. The phenomena 
are evidently of the same class as those which were the subject 
of my former paper, and equally referable to electro-chemical 
action. In the first set of experiments, in which atmospheric 
air was excluded, or very nearly so, scarcely any change was 
observable, excepting in the instance of the nitric acid, and the 
change in that case was probably connected with the decompo- 
sition of a small part of the acid. In the second set of experi- 
ments, on the contrary, the changes which took place were nu- 
merous and complicated, owing to the presence of atmospheric 
air, and the reaction of the combinations formed on each other. 
And, in the third set, in which the circumstances of the experi- 
ments were still more various, the effects were produced more 
rapidly, though less distinctly, and as well in the instance of 
the sulphuric acid as of the nitric and muriatic.- It may appear 
extraordinary, that the peroxide of copper was formed, and, I 
may say, deposited in the first set of experiments, and that it 
was not dissolved by the acids. To what cause the formation 
and deposition of this oxide was owing, I am at a loss to con- 
ceive, and I can offer no suggestion in the least satisfactory to 
myself. It is almost as obscure as an effect which I have ob- 
served, on immersing a polished bar of copper in a neutral solu- 
tion of sulphate of copper, when copper in its metallic state, in 
very minute quantity, is precipitated *. The black oxide not be- 
ing dissolved when deposited is not surprising, considering that 
it is an oxide of difficult, solubility, even in the strong mineral 
acids, and muck more so when these acids are diluted with water. 
Why the protoxide of copper should have made its appearance 
when atmospheric air was admitted in the experiments, and on- 
ly then, is probably owing to the action of an electro-chemical 
cause. Moreover, I may remark, that, when copper is either 
put into an open fire or left in distilled water, exposed to the 
action of atmospheric air, the same oxide is formed ; and, in the 
tatter instance, the colouring effect is so brilliant and beautiful, 

* This I conceived might have been occasioned by the sun's rajs ; for it 
was in making some experiments on their chemical agency, that I first no- 
ticed the phenomenon ; but my conjecture was not confirmed on repeating 
the trial in the dart' »>>-"■ 'he same precipitation occurred. 
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when die metal has been previously polished, that it has occur- 
red to me, that thus coloured ruby-red, it might be useful m 
the ornamental arts. 

■ To conclude. The phenomena noticed in the foregoing expe- 
riments (so like what we see in the mineral kingdom), in which, 
in the same specimen, we often witness the mixture of native 
copper and its protoxide, and some combination with an acid, 
offer an analogy not destitute of interest, and which may serve 
to explain circumstances which have hitherto been . enveloped 
in mystery, as, the manner in which these minerals originated, 
thus grouped together, and, I was about to add, the manner in 
which they are preserved, retaining their lustre almost equally 
unimpaired in die recesses of the metallic vein, and in the cabi- 
net of the mineralogist ; but this latter peculiarity has already 
been, explained most satisfactorily, by the electro-chemical re- 
searches of Sir Humphry Davy. 

Cokfc, Jpril If. 182?. 



On the Mean Temperature of ' the Atmosphere and of the Earth, 
in some parts of East Russia. By Professor A. T. Kui-ffkb. 
With a Plate of Isogeothermal Lines. 

J. hh thermometries! observations, which form the basis of the 
following determinations, were made with rectified thermome- 
ters. I first determined with care the error of a mercurial ther- 
mometer of Pixii, in Paris, which I intended to use as a normal 
thermometer. I did this according to the method described by 
Bessel, in these Annals, b. 82, p. 287, a very necessary precau- 
tion ; for, although the boiling and freezing points were pretty 
accurately fixed, yet the error of the instrument, one way or 
another, amounted to a whole degree. With this normal ther- 
mometer, the others were now carefully compared, and their in- 
dications corrected by a table formed for the purpose. 

Temperature of the Air in Kasan. 

This was daily observed in the shade, for a whole year, at 

9 a. m-, IS noon, 3 and 9 r. m., in an apartment selected for 
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mepurpose, m tfieg«rd«mo(' the.lJmvw»«y. 'FoPibreen 
Che highest and lowest temperatures were . alto daily observed. 
For that purpose, in want of a better instrument, -the. following 
arrangement was given toacommon mercurial thermometer : — 
After the above thermometer was finished, I warmed the bulb, 
till the quicksilver aaoended almost to the top of the tube; it 
was then quickly plunged with its open- end < in boiling alcohol, 
a little of which entered die tube. A small cylinder of steel 
(piece of a needle) was sunk in the alcohol, which, on hwkling 
the thermometer in the perpendicular position, soon fell down 
on' the surface of the quicksilver. A portion of the alcohol was 
then removed, till not more than a filament, ten degrees long, re- 
mained in the tube; a little mercury was then allowed to eater, 
in order to confine the alcohol, arid then air, which filled the up- 
per end of the tube, which was dosed with some cotton. „It» 
easily seen, that, if we first, bring die small steel cylinder in con- 
tact with the surface of the filament of mercury in connexion 
with the bulb, and then place the thermometer in the horizon- 
tal position, the cylinder will be continually pushed forwards, 
while the mercury expands by heat ; but, when the tempera- 
ture has reached it maximum, and begins to decline, the cylin- 
der remains on the spot to which the mercury has pushed it. If 
now we make an observation, the distance of the cylinder of 
steel, from the surface of the contracted filament of mercury, 
will give the number of degrees which one must add uitheitem- 
perature at the time of observation, to'find the previous maxi- 
mum of temperature. To obtain now the corresponding mini, 
mum, we bring the cylinder in contact with that filament of 
mercury which confines the alcohol, by holding the thermometer 
for some moments reversed, with the bulb uppermost, by which 
the cylinder will slowly slide down. When now, by increasing 
cold, the mercury contracts, the cylinder is pushed on by the 
second mercurial filament, and finally rests (if the thermome- 
ter lies horizontal), where the temperature has attained its mini- 
mum. 

The following table contains the mean for every month, 
from November 1827 to November 1828. The thermometer is 
Fahrenheit's. 

Digitize h,G00gIe 



Atmosphere and the Earth. 

















H«Mdf 


Womb. 


9 .. H. 


12 Num. 
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Bum. 




ShUMB. 


Max-nd 


1827. 
















November, 


«7«7 


30.87 


30.85 


27J1 








Decanter, 


1*10 


1640 


16.13 


14.88 


is!b5 


e°i3 


12!54 


1838. 
















January, . 


.-2.es 


0.5 


0.72 


0.27 


2.97 


-7-M 


— 2.2 


February, 


—2.87 


2.52 


4.32 


— 237 


6.80 


— 10.75 


— 1*7 


March,. . 


31.87 


2T.96 


29.52 


31.87 








May? .' .' .' 


42.67 


4?^2 


48.87 


W-77 








87-66 


68.60 


83.!)5 


54.05 










67.56 


72.80 


73.86 


63.27 








Julj, . . . 


,65JW 


31.16 


72.97 


6185 








August,. . 


63.27 


6U.36 


70.47 


61.47 








September, 


u.es 


5S.15 


54.95 


46.17 








October, . 


37.40 


3WJJ 


».77 


36.7! 








Mean, . 


96.5 


37.4 


37.62 


35.6 









The greatest cold was on the 18th and 19th January (— 39°.82 
the mercury froze) ; the greatest heat on the 8th July (ST-S). 

To deduce from these observations the mean temperature of 
the air in Kasan, we may assume, without fearing any great er- 
ror, that the mean of the observations made at 9 a. m., corres- 
pond to the mean temperature of the whole year ; as here we 
are only considering one year, which is certainly not sufficient, 
exactly to determine the mean temperature of a place. It is 
known that we approach nearest to the true mean temperature, 
when we take the mean of the maxima and minima ; but, that 
this mean comes very near the mean of -the observations at 
9 a. n. } we 'may convince ourselves of, at least for three months, 
from the above table. We may also consult the works of Bou- 
vard (Mem. de TAcad. des Sciences, 1824), and Hallstrom 
(Poggendorf, b. 80, p. 378.) 

The mean temperature of the air in Kasan, for the year 1828 
(or, more correctly, from November 1827 to November 1828), 



is therefore 36°-5 Fahrenheit ; but it is observable that the 



year 



1828 was a cold year: the true mean temperature of Kasan 
must, therefore, be taken at somewhat higher. The mean tem- 
perature of April is considerably higher than the mean of the 
year ; that of October not only approaches very near the mean 
of 1828, but also corresponds, as we shall immediately see, al- 
most exactly to the mean temperature of Kasan. 
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The thermometer stood seven months above, and five below, 
the freezing point. 

The mean temperature of win to, that is Dec. Jan. Feb. _ 2*.62. 

spring, — March, April, May, _ 40 .77. 
summer, — June, July, Aug. « 66 .30. 
autumn, — Sept Oct. Nov. = 3li .GO. 

Farther, 

The temperature of the hottest month, K 67".55 

coldest month, • = 3 -81 

Professor Bronner, during his residence at Kasan, in the 
years 1814 to 1817, has likewise made thennpmetrical observa- 
tions, the results of which are calculated by Professor Fr. Par- 
rot in Dorpat, and published in " Erdmann's Contributions to- 
wards the Knowledge of the Interior of Russia," Part I. It is 
a pity that Professor Parrot has continued, in his calculation, 
the divisions of the Julian Calendar, which is still used in Rus- 
sia ; so that the mean temperature of the individual months are 
not comparable with the means calculated for other places ; but 
this has, of course, no influence on the mean temperature of the 
year. 

The observations were at 7 A. m., 13 noon, and sometimes 8, 
sometimes 9 f. u., and gave the following results : 





in*. 


UOf. 


1B1C 


- 


Man. 


Mean of all the Observations, 

Mean of the Observations > 
at 1 a, k. and IS noon, j 


37-62 

Wanting. 


3847 
37.17 


39.37 

38.97 


S&37 
36.M 


37.86 

37-62 



If we add to this the result of 1828, we obtain S7°.4 as the 
true mean temperature of Kasan, about ISO feet above the level 
of the sea. 

I put also the mean temperature of April and October into 
the quoted years. As Professor Parrot has calculated the mean 
for the Julian months, I first, taking the observations of 1838 
as a basis, inquired, whether the mean of the Julian March and 
April, did not approximate to the mean of the Gregorian April, 
and the mean of the Julian September and October to the mean 
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of the Gregorian October, and found that it was really the case ; 
and now we have, from Broimer's table, the mean temperature 
for the Julian mouths March, April, September and October, 
calculated two and two, and the results viewed as the mean 
temperatures of the Gregorian mouths of April and October. 





From ill Otacr- 


Bffi? 


1814, April, .... 

October, . . . 
1816, April, .... 

October, . . . 
1816, April, .... 

October, . . . 
1B17. April, .... 

October, . . . 


39,4! 
36. 72 
3&30 
34.70 
30.87 
37.40 
' 38. 


3&Va 

38.62 
3&S7 
40.38 
88.52 
S2.4S 


«<»*{&,; : : : 


37-4 


36.95 
37.»7 



Temperature of the Earth in Kasan. 
The temperature of the earth is indicated by springs, which 
issue forth in sufficient quantity and velocity, not to be af- 
fected by the temperature of the air. The temperature of such 
springs changes very little, and their changes are subject to dif- 
ferent periods from those in the temperature of the air; the 
maximum and minimum falls much later than in the corres- 
ponding points in the temperature of the air. Springs, in moun- 
tainous districts, seem not to give so certainly the temperature 
of the earth as those in plains, because, in the former, we are 
never certain that they do not take their origin at a considerably 
greater elevation, and issuing forth at a lower point, indicate a 
lower temperature than belongs to the ground from which they 
flow. As little can we select springs flowing to the surface from 
marshy ground. 

It sometimes happens that the earth's temperature, in any place, 
may be fixed with greater certainty, if springs, issuing at the 
same time from different points and kind of ground , shew a tem- 
perature nearly the same, and almost uniform throughout the 
whole year. 
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Springs which, before they issue- forth or are formed,, collect 
in considerable numbers into a common reservoir, shew also a 
very constant temperature ; but, since 1 they' are always in contact 
with the air, so their temperature approaches the mean tempera- 
ture of the air; so that in high latitudes; where the temperature 
of the earth is more elevated than the mean temperature of the 
air, these reservoirs are colder than the proper springs. The 
same is the case with wells of at least twenty feet deep, where 
the cooling may be more considerable, from the colder air al- 
ways sinking downwards. 

In Kasan I have observed the temperature of two springs 
well adapted for these inquiries. The first rises from a lime- 
stone rock at the bottom of the hill on which the citadel is 
placed, and on its north side ; it is pretty copious, and holds in 
solution a large quantity of lime : the second is at Butiska, 
in the neighbourhood of Kabon, and not far from the archie- 
piscopal Palace. Several springs here rise in a curved line, 
and, by their union, form a rivulet, which is continually enlarg- 
ing; one of them, near the bridge, rushes forth from the 
bed of the rivulet, with sufficient force to create considerable 
agitation in the water flowing over it. The thermometer -was 
placed in the spring- itself, as deep as possible, and at a season 
when the water of the rivulet had almost the same temperature 
as the spring itself. The water of this spring holds also in so- 
lution a little lime, but much less than the former. 

Notwithstanding these springs were above a German mile 
distant from one another, and issue from very different soils, 
yet the temperature of both, on 29th October 1828 (tempera- 
ture of the air about 32°), was found about 43°. 7. Bronner 
found the temperature of the first spring, on the 16th January 
1815, 42°.8. I found it, fourteen years afterwards, in the same 
month, scarcely even so much. These two observations are, pro- 
perly speaking, not sufficient to fix with precision the tempera- 
ture of the earth, and it is desirable that, in future, they should 
be continued into every month ; but we may, by a comparison- 
of these with Other observations, draw conclusions approaching 
very near to the truth. For this comparison Ennan's observa- 
tions on the changes of temperature in the spring of Julienthaler, 
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in KunigBberg (See these Annate* July. 1887, part x. p. 302.), 
will be useful, .which are contained in the .following tabic : 



October, 


49.41 


April, . 


44.73 


November, . 


47-87 


May, . 


45.18 


December, . 


48.58 


June, . 


4&«6 


January, 


45.01 


July, . . ,. 


4&0* 


February, . 


44.19 


August, 


49.28 


March, 


43.74 


September, . 


49.77 



The four last numbers are calculated. 

We see, from these observations, that the, minimum of tem- 
perature falls in March, the maximum in September ; the ro*a* 
of both gives 4©*.76 : therefore, very near the mean tempera- 
ture of the earth, calculated from all the observations which 
Emian finds, 46". 70. The difference of temperature for Ja- 
nuary and October, is, for the Konigsberg spring, 4°.89 ; for the 
Kasan spring, 0°-9, that is nearly five times less ; it is therefore 
probable that the fifth part of the changes of the Konigsberg 
spring very nearly expresses the changes for the Kasan spring. 
We thus obtain for Kasan : 

September, . 43.7 + | (*9°T7 — 49*41) = 41TT. 
March, 42.8 — } (45.03 — 43.74) ■■ 4335. 

Mean, . » 48.16. 

We may therefore regard 48".2 as the true mean tempera- 
ture of the earth at Kasan. 

The temperature of springs depends on many, often variable, 
circumstances, and especially on the quantity of water which is 
renewed in a certain time. A well not far from the second 
spring, the level of whose water was only about twelve feet un- 
der the surface of the ground, and was scarcely two feet deep, 
whose water was therefore continually renewed (for this well 
supplies the whole village, at the Archiepiscopal Palace), 
shewed, on the 19th July 1828, 48°.81. Another well, in the 
village of Butiska, likewise not far from the second spring, but 
which was little used, and the level of its water twenty feet un- 
der that of the earth, shewed, on the 19th July 1828, 41 =.56; 
on the 39th October of the same year, 42°.1S. This tempera- 
ture of 4ST.12 was also that of a small spring on the 4th No- 
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vember, enclosed in a wooden basin, scarcely two feet under the 
surface of the ground, at the country-house of Professor Vogei, 
at the foot of the ridge of hills which skirts the left bank of the 
Easanka. If we combine the observations of the 29th July and 
19th October, as above, we obtain for the mean temperature 
of the wells at Kasan 41°. IS. 

The mean temperature of wells in Kasan is -therefore about 
9°.03 less than the mean temperature of the earth, and re- 
semble the temperature of the atmosphere in their changes 
being greater in the observations brought forward, and double 
as much as the temperature of the earth. 

In Kasan, the mean temperature of the wells is a little more 
than the mean between that of the air and earth. 



Mean Temperature of the Air m Slatoust (Lat. 55? 8', 
Long. 57° from Paris ; Elevation above the level of the 
sea 370 metres). 

Dr Eversmann, now professor of Natural History in Kasan, 
during the years 1817-1820, made thermometrical observa- 
tions in Slatoust, with a thermometer, whose freezing and boil- 
ing points were accurately adjusted. The observations of 1818 
and 1819 are complete ; for 1817 and 1820, I calculated mere- 
ly the means for the months of April and October- 
It would indicate the greatest cold in the morning, the 
greatest heat about 2 v. m. ; but as these observations were not 
made with a register-thermometer, we are not certain whether 
the highest and lowest temperature was observed. 

Observations were also made at 12, 6, and 10 ; but as the 
mean of the maxima and minima gives most exactly the mean 
temperature of the year, so in the calculation of the latter no 
regard was paid to these observations. The following table 
contains the monthly mean : — 
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1818. - 


1819. 


Mia. 


ita. 


Urn. 


Hta. 


Mix. 


Man. 


January, . . 


_0°.06 


10°.22 


8 a .09 


S".27 


10°.67 


*".97 




—11.36 


5.y5 


—3.66 


—a .w 


9.14 


0.54 




14.92 


33.14 


24.13 


9.19 


28.13 


18.66 


April, . . . 


29.34 


44,40 


36.SS 


28.97 


4S.61 


36.27 


Maj, . . . 


S8.9J5 




46.09 


43.72 


66.70 


60.21 




A3 .OS 


JO .83 


61 .95 


63.28 




60.63 


July. . . . 


61 .23 


63-7* 


«7.*7 


67-60 


73.98 


66 -79 


August, . • 


82 .26 


72.14 


62.19 


61.01 


63.20 


57.11 




40.3* 


54 .96 


47-63 


44.88 


68.28 


61.68 


October, . . 


23.41 


32.22 


27.86 


84.61 




41.18 


November, . 


U.11 


19.18 


10.67 


13.56 


19.74 


16.64 


December, 


7. JO 


14.29 


11.00 


— 6.67 


2.62 


—1.53 


Mean, . . . 


28.17 


39.83 


33.01 


27.21 


40.19 


S3 .66 



1818. 1819. 

Mean of the tkiee Winter months, > ., .. „ n1 

Dec. Jan. Feb., / ' ' * '** T01 

Spring months, . . . 36 .34 36.06 

Summer months, . .60.65 81.13 

Autumn months, . .30.7! 36.47 

The mean temperatures of the months of April and October 
of 1817 and 11 





1817- 


1820. 


Mta. 


lie 


m™. 


Mta. 


MB. 


*_ 


October, . . 


33-.12 
24.8 


52°.25 
32.67 


42 , -57 
28.63 


38».67 
28.86 


46M7 

42.67 


3S°.87 

36-82 



Mean of all the four April observations. 
October do,, . . 



38°.88. 
33.37. 



Hence the most probable mean temperature of the atmosphere 
at Slatoust + SS°.S5. ■ 

From the above table is the mean of the temperatures of all 
the months of the years 1818 and 1819 also = 33°.S5. 

JANUARY MAUCH 1830, Q 
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Temperate* of the Earth m Kianekejewa (Lat. 54° 30% 

Long. 60°), an the east side of the Urals, 300 metres above 

the level ofihe sea. 

In the Copper-mine of Kisnekejewa, a level, which opens on 

the declivity of the mountain, leads to a shaft twenty-five 

metres deep; here the temperature of a collection of water was 

39*.87- This station has not been wrought for a long period. 

_ Temperature of the Earth at Bogoshwsk (Lat. 60°, Long. 60 s ), 
height above the tea 200 metres. 

In the copper-mme of Turinski, east from Bogoslowsk, the 
temperature of the mine-water, at the depth of US metres, is 
48°.25. In the suae of Frolow, not far from the former, the 
mine-water, at a depth of 65 metres, has a temperature of 
S9.°2; the water here filled the deepest part of the works, 
shewing that they had been long unwrought. A spring, which 
issues forth at a depth of 56 metres, shewed 38°.07. 

We may, by comparing the differences of the observed tem- 
peratures with the differences of the depths, deduce toe law of 
the increase of temperature as we descend, as is seen from the 
following view :— 





■£&? 


T„ 


—--•.•— 


DlffrrmcB 


S«^lrfpffir. 


No.1. 
... f. 
... 3. 


Afl 

«s 

US 


3B*.9f 
39.2 
43 .36 


No. 3. — No. J. = fi« 
No. 3. —No. 2. ■ 47 
No. 1 —No. 1. = 9 


6°.17 
4JU 
1.12 


24'.3 
9K.1 
18.9 


Sum, 112 


1934 



Aa the amounts contained in the last Column are more oat- 
rect the greater the differences of depth, it is Hot correct to 
take the mean from them ; we would obtain a more exact value, 
which yet does not require more calculation (fit the operation 
from the theory of the least squares would demand), if we di- 
vide the sum of the differences of depths by the sum of the dif- 
ferences of temperature, we would thus obtain W.85 as the in- 
crease of temperature for every 24.4 metres of descent. 
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We *iIL ooopare these observations with those collet ted by 
Corctier. in liia treatise, " Essai aur la Temperature uV I'lnte- 
rieur de la Terre," Jnnalet du Museum d'SUtmre naturdU 
(8, Annee, 3. Cahier) *. It is here to be observed, that, to ob- 
tain coirect results, the temperature of mine* cannot be com- 
pared with the meaa temperature of the air, bat only one mine- 
station with another; that the superior station be not too near 
the surface of the ground ; that, finally, the lower station be at 
a sufficient depth. If we proceed in this way, many irregulari- 
ties vanish, which Cordier met with in comparing bis observa- 
tions. 





3S? 


Tmp. 




5^ 


W 


I: SvJNjMnUMM of Spring! 












Saxony , .... J 


258 


134 j 


17a 


i a A 


40.5 


Brittany, . . ,j 


140 


11.9 > 
14.6 J 


101 


*-7 


3J.4 


II. Temperalnrr of the 
Mitu -Water. 
Cornwall, ■ ■ -| 


88.3 

374.6 


15.0 1 
86.8 J 


102.3 


104 


13.2 


III. Tsmperalnre nf large 
Mlfantimf qf Water in 
JHUnk, 

Cornwall, . . .t 


7U 
389.4 


16 \ 
26-7 f 


258.0 


11. 1 


23.2 


IT. Temperature of the 

Reek. 

Saxony , .... J 

Littry, ... .4 

Deciae, . . . .1 


ISO 

260 

0- 

107 
171 


11.2*1. 

l&nof 

11.001 
16.1 / 
17-781 

22.10 f 


80 
99 
64 


3.76 
4.32 


21.3 
19.4 
14.8 



The last five observations may be used with some safety in 
the determination of the increase of temperature with the depth. 
The two first exceed the other too much, to admit of their 
being employed in the determination of the mean. Here, again, 
dividing the sum of the differences of the depths by the sum of 
the differences of temperatures, we obtain, as the depth com*. 
ponding tol c.* 30.3 metres,— or for 2°.25Fah., 35.26 metres,— 
or an increase of temperature of 8°-91 Fan., for every 100 metres; 
which agrees very well with the results found for Bogoslowsk. 
* Thit piper given in former Number of this Journal, 
ft 3 
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We may from this law calculate the temperature of the earth 
at Bogoslowak, although we possess no direct observation ; for, 
after the most diligent search, we found no spring fitted for the 
purpose. As we have here determined the temperature of the 
earth from that of springs whose temperature is almost uni- 
form, and as this property is not found in all springs, but only 
in those which arise from a certain depth ; so it is not properly 
the temperature of the level of the soil, of which we have been 
hitherto speaking, but that of a shaft, which is continued to a 
considerable, but very uniform, distance from the level of the 
earth. If we, therefore, wish to calculate the temperature of 
the earth from that of great depths, in the above sense, we 
must first of all determine at what depth the bed may be, 
from which rise the springs which possess a nearly uniform 
temperature throughout the whole year. This question cannot 
be answered with precision, yet this depth may be fixed at 
nearly 25 metres. This estimate does not appear too large; 
for, at Paris, the oscillations of the temperature of the earth do 
not quite cease at 38 metres ; and it is probable, that, in high 
latitudes, where the maxima and. minima are farther removed 
from one another than at Paris, the oscillations of the deeper 
points are as observable as was the case with the springs which 
were examined. 

Deducting, now, 85 metres from the first station, 31 metres 
remain, as its depth below the bed, to which we have referred 
all the temperatures of the earth. But 31 metres give, accord* 
ing to the foregoing, S°.7, as the difference of temperature. 
But as the temperature of the upper station was found to be 
38°-07, the temperature of the soil at Bogoslowak must be placed 
about 85°.S7. 

In Bogoslowsk, in some places, after hard winters, the soil at 
the end of summer is still frozen some feet below the surface. 
We see from this, that we are justified in referring the tem- 
perature of the earth to a deeper level, and that, in inconsider- 
able depths, the mean temperature of the year is very change- 
able, and may sink below 32°, When the oscillations of the 
earth's temperature are so great, that the formation of ice is 
possible, it may happen that the succeeding warmth is not able 
to melt it; and thus we easily explain the existence of ice on 
ground where the mea% temperature is certainly above 39°. 
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Temperature of the Earth in Nithney-tagilek (Lat. 58 s ), and 
Werchoturie (Lat, 59°). 

These two places are situate, as well as Bogoslowsk, on the 
eastern declivity of the Urals, and are nearly 200 metres above 
the level of the sea. In Nishney-tagilsk, mine-water, found 
at a depth of 65 metres, had a temperature of 40°. 77- Deduct- 
ing here, again, 25 metres from the depth, and calculating the 
number of degrees which the temperature of the earth must de- 
crease to this depth of 45 metres, we find S7M7 for the tem- 
perature of the earth in Nishney-tagilsk. A well 5 metres 
deep indicated 37°.85: this temperature is somewhat too high 
(particularly as, from the above quoted observations, wells in a 
a high latitude ought to shew a lower temperature than 
springs), which is easily explained, from the observation having 
been made in autumn, — that is, at the time of the maximum of 
temperature of deep wells; and the well was not deep enough, 
to have a constant temperature. 

The Werchoturie, an impetuous spring, had a temperature 
of 36". 72. Even this temperature is probably a little too high, 
as the observation was made in autumn. As the springs in 
Kasan, at that season, have a temperature 0°.45 higher than 
the mean, we may safely assume that the true mean tempera- 
ture of the springs in Werchoturie was 86°.27. 

Some experiments are here to be mentioned, which were per- 
formed in Kuschwa and Bogoslowsk, at the instance of Dr Er- 
raan, and with the assistance of the mining-officer, whose polite- 
ness was truly exemplary, and which consisted in piercing into 
the earth with a borer to the depth of 20 feet, and observing 
the temperature at the deepest point. None of these experi- 
ments gave a decided result: they always met with water, 
which, collecting at the bottom of the bore, and coming from 
the surface, indicated s higher temperature. Perhaps, also, 
the borings were not deep enough, and the spots not happily se- 
lected. The temperature of this water was always about 41° 
and 42°.12, which was also that of most of the wells near the 
surface in that quarter. The boring in Kuschwa (Lat. 68°J), 
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indicated 41°- A well there, whose surface was almost close un- 
der the surface of the ground, was 41 ".56 ; a similar well in 
Nishney-turhw (LtA.&f^-WAH; another in Nis(mey4«gilsk, 
9 feet deep, 39°. 42; a bore hole in Bogoslowsk, 42°.57 ; a re- 
servoir of water, which was filled by a small spring, and whose 
level was very little under the surface of the earth, in the same 
place, 41°. 

I may be.peraiitted to quote an observation which Br Erman 
communicated to me, and which may confirm the observations 
at Bogoslowsk. He found near Perm (Lat. 60°) the tempera- 
ture of the mine- water, at 30 metres, = 36°.5, which gives 86°.05 
for the depth of 25 metres. Perm lies nearly as high as Bogos- 
lowsk, and besides farther west : the temperature of the earth 
there, must therefore be a little higher than that of Bogos- 
lowsk. 

Conclusions. 
We see from the foregoing, that the temperature of- the earth 
is sometimes very different from the mean temperature of the air, 
and its distribution follows different laws. Wahleuberg's obser- 
vations hare long ago shown (and the preceding confirm it), that 
the temperature of springs in high latitudes is higher than that 
of the air. Von Humboldt, and after him Von Buch, found the 
temperature of springs, in low latitudes, considerably lower* than 
that of the air. We shall here give a comparative view of the 
principal of these observations, in which only those are used 
which are made at the level of the sea, or not much above 
1500 feet above it. Observations on springs were preferred to 
those on wells. The greater part is extracted from Von 
Bush's Treatise on the Temperature of Springs, in Poggendorf s 
Annals, vol. xfi. part 8. 1828, and also from Humboldt's Trea- 
tise on Isothermal Lines. 
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Temp, of Temp.o 
1 EuUi, Air, 



Congo, 

Cutuana, 

St Jago (Cape, Verd Isle*), I 
Rotifort (Jamaica), . 
llavannah, .... 

Nepaul, 

Tenerifle* 

Cairo, 

Cincinnati, .... 
Philadelphia, . , . 
Carmesuxf, . . . 

Geneva, 

Paris, 

Berlin, 

Dublin 

Kendal, 

Koswfck, 

Eonigaberg, .... 

Edinburgh 

Carlecrona, .... 
Upaal, 

Giwartcnfiiai, ' ', '. 



72.115 
78.12 
76.10 
79.02 
74.30 
73.86 
61.40 
72.5 
G4.S7 
04.06 
56.40 
62.02 
62.70 
60-38 
49.32 
47-75 
4a<J5 
46.62 
47.75 
47.30 
43-70 
3J.I7 
84.26 



Smith. 
Humboldt- 
Hamilton. 
Hunter. 

Hamilton. 

Buch. 

Nouet. 

Mansfield. 

Warden. 

Cordiar. 

Sauaaure. 

Bouvard. 



PUy&lr. 
WaMenberg. 



We may augment this Table by the observations made in 
Kasan and the Urals. For, where the temperature of the air is 
unknown to us, we will fix it by analogy, from which no great 
error can arise, as the places are so near each other. It is 
known, that, for middle latitudes, the diminution of tempera- 
ture is 1°.125 for evory degree. This is established by obser- 
vations made near the points in question, namely, in Petersburg 
and. Moscow. The difference of latitude between these two ci- 
ties is 4°J ; the mean temperature of the air at Petersburg, is 
38°.75 ; of Moscow, 40°.l ; the difference of the mean tempera- 
ture is therefore V.S5. As Moscow is nearly 300 metres higher 
than Petersburg, to this difference 2°. 92- is to be added ; we have 
therefore a decrease of nearly 4 C .5 for 4°. J of latitude, or not 
quite 1°.12 for each degree of latitude. 

• As at a height of 1500 feet the temperature of springs in Teneriffe 
ia almost the same, so might the temperature 04°.40 belong to a somewhat 
higher place (aa often seems to be the case in mountainous districts), and 
therefore, if we reduce it to the level of the sea, an augmentation would be 
required. 

+ The mean temperature ia estimated from the mean temperatures of 
Hontauban, Toulouse, and Montpeluer. 
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Therefore, 



„.„.. 


Latitude. 


a™*.. 


Trnjurf 


^St" 


Kisnekejewa *, . 

Nishney-tagilak, 
Werchoturie, 
Bogoslowsk, . . 


64 
'56 
H 
69 
60 


300 
SO 
300 
200 
300 


39.87 
43.26 
8717 
36.27 
36.37 


34$ 
37.4 
31.66 
30.43 
29.30 



The first view of these tables shows that the temperature of 
the earth, in the same latitude, is different under different meri- 
dians ; therefore, to obtain a clear view of the phenomenon, we 
must particularly class the observations according to the meri- 
dians in which they fall. The observations brought forward 
comprise four principal meridians, or rather meridional zones ; 
that of Paris, of Umeo, of the Urals, and, lastly, of Cumana. 

Besides, some of the stations mentioned have a considerable 
altitude above the sea; the temperature of their soil must there- 
fore be reduced to its level. Unfortunately, we possess so few 
observations of this kind; that it is impossible to fix with exact- 
ness the diminution of the temperature of the earth with the al- 
titude. We may, however, conclude from these observations, 
that the decrease of the temperature of springs is subject to 
nearly the same law as that of the air, and that, if any difference 
exists, the first decreases more slowly than the latter. We will, 
therefore, in round numbers, estimate 2°.25 for 250 metres. 
We then obtain for the temperature of the earth in Congo 77" ; 
in Cincinnati, S5".62 ; in Geneva, 55°. 17 ; in Paris, 5S°.S7 ; in 
GiwartenfiaU, 88°.75 ; and in Carmeaux, BSf.l. Of the ob- 
servations in the Urals, that of Kisnekejewa must be increased 
£".7, the rest 1 6 .8. The observations now obtain the following 
form, classed according to the meridians just mentioned. 

• Thameaii temperature of the air in Slatwut (Lftt. 55") ia F.36. Kid. 
nekejewi ii haif a degree more to the south, and 70 metres lower. 
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First Meridian n/0. | Second Meridian of 20" E. 


P^* 


. ... . 


EU&l. 


rum 


Latitude. 


T E&J* 




St 3 ago, . . . 


15 N. 


7«.°10 


Cairo, . . . 


30° N. 


7ii5 


Tenertffe, 




281 


04.40 


CarlBcrona, . 


56} 


47.3 


Carmeaux, 




43 


eaio 




SO 


43.7 


Geneva, . 




48 ' 


56.17 




64 


37.17 


Paris, . . 




.49 


53.87 


GiwarteiriuU, 


68 


38-76 


Dublin, . 




63 


49.3! 




US. 


770 






541 


48.B7 








Edinburgh, 




5fi 


47-75 








Third Meridian qf 60° E. 


Fourth Meridian ofW W. 


Kisiekejewa, 1-641 1 42.67 


Cumana, . . 


10 


78.12 


Nishney-tsgilsk, 58 38.97 
Werehoturie, 69 3&07 


Bockfort, . ■ 
Havannah, 


18 
23 


79.92 
74.30 


BogoaWak, .60 37.17 


Cincinnati, ■ 


39 


5S.62 




Philadelphia, 


40 


54.95 



We see from these examples, 

1. That the temperature of the earth, as well as the mean 
temperature of the air, is not the same on the same parallel. If 
we draw lines through all the points which have the same ter- 
restrial temperature, these isogeothermal tinea resemble the iso- 
thermal, that they are parallel to the equator, but diverge from 
it in several points. 

2. That the terrestrial temperature, as well as the mean tem- 
perature of the air, decreases with the increase of the latitude, 
but irregularly. The diminution of temperature from the equa- 
tor to the poles, happens so much the quicker the nearer we ap- 
proach the parallel of 46°. Beyond this, again, it decreases with 
less rapidity. By this we may explain, why, in low latitudes, 
it is less than the mean atmospheric temperature ; for the latter 
decreases very little to Lat. 80°. The terrestrial temperature, 
therefore, which is continually decreasing, must, in these lati- 
tudes, be less, though, at the equator, it be as High as the mean 
of the air. In middle latitudes, again, the terrestrial tempera- 
ture again equals the mean of the air, as it does not decrease so 
rapidly as the latter. In higher latitudes, for the same reason, 
the terrestrial temperature finally exceeds the atmospheric 

3. We may express the distribution of the terrestrial tempe- 
rature, under the same meridian, pretty well by the following 
formula : 



a — b sin* I = t, 
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where a and b are constant, I the latitude, and t the terrestrial • 
temperature. 

Lei us combine, in the first meridian, to find out the constant 

numbers, the observations of Paris and Edinburgh. We obtain, 

a— OBhv ! 56 D = 47".75 ) 

from which 

■ s: 19*44 6 = *r.(«. 
The following Table gives the comparison of the observed 
and calculated values : 



PLA«. 


CalculitaL 


OtMrved. 


Equator, 


79.92 




Teneriffe, . 


69.1S 


64.4 ' 


St.Tago, 


7177 


76.1 




68.1 


68.1 




65.4 


66.17 ' 


Paris, . . 


33.37 


6M7 , 


Dublin, . . 


49.65 


49.32 


Keswick, . 


4H.05 


48.06 i 


Edinburgh, 


47.78 


«-75 . 









The observation at Teneriffe deviates very much; but this 
island lies very far west, and consequently not properly un- 
der the first meridian. 

In like manner, for the second meridian, If we use only the 
observations of Cairo and Upsal, 



These values give the following Table : 



Equator, . 1 86.9 

Cairo, . . \ 72.6 

Berlin, . . I 60.67 

Gariscnma, I 47-07 



47-3 



Upsal, . . 

Giwartenfiall, 
Pole, . . . 



43.7 
87-i7 

38.J5 



For the third meridian, we find, from the observations of 
Kiskenejewa and Bogoslowsk, 

a = 8S°.58, ft = 6r.87. 
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From which, 



PUCM. 


CalcnhMd. 


OteBTtd. 


Equator, • . 
Kisneftejewa, . 
Niahnev-tagilsk, 
Werchotune, . 
Bamlowik, . 


fta.52 

42.57 
38.97 

38.07 
97-17 

21.67 


49.5T 
3B.97 
38.07 
37.17" 



Lastly, for the fourth meridian, from the observations of 
Rockfort and Philadelphia, 

a = 86°, 6=75°.88. 
And from which, 



p««. 


COnlKad. 


OtatrraL 


Etfutm, . . 


86.0 




Rochfort, . . 


79.02 


79.08 


Havaunnh, . 


7M 




Chidonsti, . 


65.03 


55.82 


Philadelphia, 


54.95 


64.95 




10.18 





The result calculated for Cumaoa deviates very much from 
the observed ; but aa Cumana also lies considerably to the east, 
it is here like Teneriffe. The same is the case with Kwnigs- 
bcrg, in the second meridian, whose terrestrial temperature is a 
whole degree less by observation than calculation. Here a lo- 
cal cause seems to lower the terrestrial as well as atmosphe- 
ric temperature. In Konigsberg, the temperature of the air is 
43°*25 : in Mittau, almost 2° farther north, and more to the 
east, it is higher, viz. 44°6, from very careful observations car- 
ried on by Professor Pauker of Mittau for four years. The 
observation of times, also, does not agree with the calculation. 

From these formulas we may easily find the terrestrial tem- 
perature for every degree of latitude, under one of the meri- 
dians for which the formula; are calculated. It is easily seen, 
that we may readily find in these meridians the points in which 
a temperature of 42°.%5, Si".5, or 65°. 75 will be found. Lines 
drawn through these points, are the isogeothermal lines which 
we have already noticed, and are represented in Plate IV. In 
fact, if we eliminate the latitude I from the equation 

a — b sin* I = t 
we obtain, by the usual reductions, 

cos* 1=1 ~ 2^=i 
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from which formula we can easily find the latitudes which c 

respond to certain temperatures. We thus find, 



LATITUDE. 





InlUMertHllft 


InUMaMIn,, 


In 3,1 Varldiu, 




T-np. 




UPS.-VI. 


Long. -WE. 


LdOK- ~ WW. 


3SW) 




77° 30 


65° 62' 


67° 32' 


13.25 


62 2 


60 31 


S3 47 


48 40 


54.r> 


47 30 


48 36 


43 14 


40 8 


66.75 


33 IS 


37 18 


32 36 


31 7 


77-00 


14 27 


24 30 


18 57 


19 44 



As the terrestrial temperature of Cumana and Teneriffe is 
considerably less than the points lying in the interior of South 
America and Africa, which are under the same parallel, so must 
the isogeothemial lines, in the ocean between Africa and Ame- 
rica, have a considerable inflexion to the south. 

I have endeavoured to establish the terrestrial temperature at 
the surface of the earth (or rather at a depth of 25 metres) as a 
general law of nature, and have not, as has hitherto been done, 
deduced it from the mean temperature of the air, with the con- 
sideration of local circumstances. Von Buch, in the above trea- 
tise, has endeavoured to render it probable, that the differences 
between the terrestrial temperature and the mean of the air are 
produced by the cooling or wanning of the lower strata, by the 
surface-water sinking downwards *. Although this may certainly 
have some influence on the terrestrial temperature, yet many ob- 
servations are opposed to its admission. It is not shewn, that 
the system of subterranean waters to which the springs belong, 
stands in any immediate connection with the atmospheric water ; 
and rain sinks hut to a small depth into the earth, particularly 
if it is composed of rock, and is chiefly expended in the process of 
vegetation, or evaporated, or collected into running waters. In 
Bogoslowsk, where, for the greater part of the year, the ground 
is covered with snow, and consequently no water can sink down ; 
yet in mine-works the quantity of water is not greater in sum- 
mer and autumn than in winter, and only augments in spring, 
when the pressure of the atmospheric water is considerable, 
from the sudden melting of the snows, and the swelling of the 
rivers. In high latitudes, where the springs almost throughout 

• Vide Remarks on Temperature of Springs, by Von Bucb, p, 166, voLvi. 
of the Edin. New Pha. Journ. 
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the whole year, break forth from under a covering of snow, how 
can the small quantity of water, which, in summer, by the melt- 
ing of the snow and fall of rain, sinks into the earth, elevate the 
temperature of the subterranean water so many degrees for the 
whole year ? 

In some places, such as marshes, the mixing of atmospheric 
water with that of springs is evident ; also loose sands, such as 
those of the Egyptian deserts, heated by the sun's rays, elevate 
the temperature of springs * ; but such observations have been 
excluded "in the above calculations. 

. However well the formula a — b sin 9 1 — t expresses the ob- 
servations, yet it must not be forgotten that it is only an approxi- 
mative formula, and that it may give false results for points far 
removed from the places of observation. To such places belongs 
the pole, for which all the four equations must give the same 
value, but which is not the case. It may be admitted, that, in 
the vicinity of the pole, the terrestrial temperature is at its 
minimum, which this formula cannot indicate, as, at I =0 it has 
its greatest value, at I = 90° its smallest. As the isogeother- 
mal line of 32° under the first meridian, approaches very near 
the pole, if we can trust the formula even reaches it, so that 
the space, which is included by the isogeothermal line of 32°, has 
a considerable indentation, and seems almost to form two por- 
tions, the middle points of which are to be viewed as two dis- 
tinct poles of cold. One of these points probably lies in North 
America, the other in the north of Siberia. Unfortunately we 
still want observations on these places. The temperature under 
these poles of cold cannot be much under 32°. 

With respect to the temperature at the equator, we see that 
these points which are on coasts washed by the sea, or on islands, 
have a lower temperature than those which are in the middle of 
a great continent. The warmest point of the equator is in the 
interior of Africa ; to the north of this point, at least in lati- 
tudes which do not exceed 50°, the isogeothermal lines have a 
considerable curve to the north. That point, which, in the 
ocean included between great continents, falls in 60° east longi- 
tude, has even a temperature of 8*37 lower. Those points, 
finally, which lie next to the observations made on the west 
coast of Africa (Teneriffe) and east coast of America (Cuma- 
■ Well at die great Pyramid 88*6. , , GoOqI 
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na)-* possess almost the same: low temperature, so that we may 
conjecture, that the coldest point of' the equator between 80? 
west and 60" east longitude, is, in the great ocean between the 
west coast of Africa and the east coast of America ; but, from 
thence the terrestrial temperature increases rapidly to the east 
and west: The same holds for the calculated temperatures of 
the equator which, we have already observed of the pole, that 
the formula} are perhaps not quite conformable to one another. 
It is difficult to conjecture what can have produced a greater 
terrestrial temperature in the low latitudes of the secoiHrmeridian. 
The circumstance of the equator in Africa, extending through 
■ large extent of country covered with sandy wastes, may be a 
cause of the phenomenon ; but it is difficult to conjecture how 
this could influence high latitudes. If we reflect that there are, 
under this meridian, two active volcanoes (Vesuvius and Etna) ; 
that Germany is studded with basalt and other igneous rocks; 
that a greater or less number of warm springs testify toe high 
temperature of the interior ; thai, finally, in the Tyrolese Alps, 
porphyry and augite-rock predominate, to which, according to 
the new views, these immense masses owe their elevation ; it is 
natural to be expected, that even this circumstance of melted 
igneous masses being found at a small depth under the surface 
of the whole district, may be connected with the higher tern- 
fWisCare of the soil. 

South of the equator we possess but one observation, that of 
Congo, under the second meridian ; and if a single observation 
can justify us in forming any conclusion, it explains how the 
warmest isogeothermal line (or the isogeothermal equator) does 
not coincide with die equator of the earth. We require only, in 
die map, Plate IV., to halve the distance between the isogeother- 
mal line of 77*0 and the point in Congo, where the terrestrial 
temperature is also 77 s , to find a point through which the isogeo- 
thermal equator must pass. If this line, as is probable, runs 
parallel to the isogeothermal line of 77°, then is the temperature 
on it greater under the first meridian, less under the second, and 
likewise less Under the third and fourth, than the calculated 
temperature for the equator of the earth ; the temperatures are 
therefore distributed similarly on the isogeothermal equator, as 

" Combining the observations at Philadelphia and Cumana, we find only 
79*92 for the temperature at tl^e equator. 
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(bey would be if this Ime coincided with the terrestrial equator, 
and deviate litde from 81 5; tbat is, the men temperature of 
the air m these regions. 

The temperature of the earth standi in manifest connexion 
with other appearances exhibited by nature. I will here only 
mention some of these, to show how fruitful these considera- 
tions may in time become. Wahlenberg has already shewn, that 
in high latitudes' many perennial deep-rooted herbs, trees and 
shrubs,, only thrive, because the temperature of the earth exceeds 
the mean temperature of the air. la these latitudes, the periods 
off vegetation appearto beas much regulated by the periods m the 
temperature of the earth as that of the mean temperature of the 
air ; a remark which I had often an opportunity of making, on 
my journey to the northern Urals. In Middle Russia, the ve- 
getation commences later than in Germany, but the harvest fails 
At the same time, in the mouth of July ; but if, proceeding north- 
wards,, we pass the point where the mean temperature of the air 
ie 330, the harvests become later, and happen in August; and; 
finally, before the cultivation of grain is completely at an end, 
in the beginning- of September; this- period, which corresponds 
with the maximum. of the atmospherical temperature, approaches, 
therefore, in high latitudes, the time when the terrestrial tempera- 
ture is highest. The connexion which the direction of the north- 
ernmost isogeothennal tines, appears to maintain with the boun- 
dary of the polar ices, also merits our attention. These Bmrts 
are laid down on the accompanying- chart, from Scoresby's in- 
teresting paper on the Polar Ice*. The first glance at the chart 
informs us, that the isogeothermal line of 33? extends somewhat 
to the south of the boundary of the ice, except at Greenland r bat 
of this country we know that formerly it was not so much beset 
with ice as at present. The terrestrial temperature can only 
operate on masses of ice, which sink to a considerable depth, 
which is not the case With those on the Continent ; and hence the 
eSeet of a large mass of land, such as Greenland, on the polar ice 
boundary is easily explained. The floating of the ice on the east 
coast of Greenland towards the south-west, which Scoresby has so 
well observed, would intimate colder points in the north of Ame- 
rica, particularly of Greenland ; at least, I do not know how we 

* Taia remarkable memoir first appeared in the id volume of the Memoirs 
of the WeroerUn Society. 
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can otherwise explain this appearance, w much at variance with 
our ideas of the distribution of temperatures in; the surface of the 
earth. It is clear, that, if the coldest point of ttaeipqlar tea is 
just under the pole, die colder water mutt - dWvb -below. from 
north to south, and the warmer am the awrfato from* south to 
north, the first of these currents would boehsiBged by thetota- 
tioii of the earth into a south-Vest, the second inton north-east 
one; as it must be the surface-water wbkfaiaffecti' the Awing 
of the ice, it must take place towards the north-easty vis. in- the 
opposite direction, to what really happens. But* if the-oaldest 
point is some distance south from the polej then the-eaime&our- 
rent must take a southerly direction, or rather; a amrtrnwrot, on 
account of the rotation of the earth. i 

I believe, that, in future, we wilt find more coonexam be- 
tween the pheuomenaof currents and thedittribHtioa nf die earth's 
temperature; but the latter may exert some rnotoncs>&i the 
distribution of the intensity of the earth's magnetism., f I have, 
in a former treatise, endeavoured to establish thsptcbabtuty of 
the magnetism of the earth being seated at its'siirfabat; ifi this 
is the case, then certainly die distribution of the eanhsifempe- 
rature must influence that of the magnetic intensity. --Mat -we 
have here the choice of two hypotheses, cither thv waetbra to be 
regarded as a magnet itself, and then the intensity oFJfcsf mag- 
netic power decreases with the increase ef teuipe«teuTr,j«r it 
receives its power from without, and is, as 1 it sattefa MaflBsf 4oft 
iron, which is rendered magnetic by a foreign bodyyand-oien 
its magnetic force increases with the heat, . • * ■ < s .or 

Although the first of these hypotheses has been thafhithwio 
universally received, yet the second gains sonre probabihtyiftwm 
the newly discovered magnetic influence of the sanVraysy tad 
the dependence of the daily changes of the dteunation^an the 
course of the sun. We will immediately Jsee, that the knowledge 
we have obtained of the distribution of the earths tempantvre 
gives us a means of deciding trie-question with* greater- certainty. 

Let us suppose, first, the globe of the earth as a :ht»t6*9B8k», 
extremely capable of magnetism, and ■ whose surfiK>e<iia* tMnet 
a uniform temperature, to be rendered magneticby rfieipower 
of a distant heavenly body (the son). It id clear,' that tha dis- 
tribution of the magnet will only, in such a body, shew a great 
regularity, and the lines of equal inclination will correspond with 
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those of equal inienaky. But if, by degrees, differences in. the 
surface temperature arise, it is clear that the lines of equal, inten- 
sity in particular will change, and will remove in some points from 
thoee of equal inclination. If a line of equal inclination ;pas»e* 
through several points, which have the same terrestrial tempera- 
ture, then, in all these points, the intensity of the magnetic force 
will also be the same ; but in all points of the same line, where 
the terrestrial temperature is higher or lower, will the intensity be 
greater or Less (if the second hypothesis he correct). This ap- 
pears really to be the case; and if future observations increase 
the number of those already collected, we may consider this cir- 
cumstance as a powerful confirmation of the second hypothesis. 
From Hansteeo's chart (of the lines of inclination and isody- 
natnic. lines for the whole magnetic power for 1825, also from 
the chart of isodynamic lines, which is appended to his, Treatise 
in Poggendorf's Annals, v. 9.), we see that the inclination and 
isodj namic lines in Scotland run nearly parallel ; but in the east, 
in Norway and Sweden, the latter deviate to the north, and in- 
tersect 4he former: On the line of equal inclination, therefore, 
in the east, the intensity is less than in the west, which is also, 
the case with the terrestrial temperature. Edinburgh has nearly 
the same inclination as Stockholm ; in Edinburgh the intensity 
is 1400, the terrestrial temperature 4775; in Stockholm, the 
hist I -386, the other 13-7., The same is the case with Paris and 
Kasan, whose inclinations- differ little from one another; in Paris 
the intensity is 1*348, the terrestrial temperature 53*7; in Ka- 
san, the former 1-320, the latter 43-25. Further, in Teneriffe 
and Naples; in Tencrifle the intensity = 1 -298, terrestrial 
temperature 64-62 ; in Naples, the former 1-275, the latter 
about 61-25. 

We now easily see why the pole of intensity falls to the south 
of the pole of inclination. As the temperature of the earth de- 
creases to the north, so the lines of equal inclination lying near- 
est the pole of inclination, go to the north of it through colder 
points than to the south ; but in these colder points, from the 
above principles, the intensity must be less than in the warmer ; 
we must therefore seek for the pole of intensities, viz. the point 
where the intensities reach their maximum, to the south of the. 

JANUARY — MARCH 1830. ■ R 
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pole of inclination, — where it is really found, according to the 
newest observations calculated by Hansteen. The pole of in- 
tensity lies under Latitude 66°, Longitude 80° ; and of inclina- 
tion under Latitude 71", Longitude 102° west from Paris. — 
Poggendotf i Annalen, 1829. 



On peculiar Noises occasionally heard in particular Districts, 
with some further Remarks on the production of these 
Sounds. Communicated by the Author. 

In page 74. of your last Journal, an interesting paper is in- 
serted upon the peculiar noises heard at Nakuh, on Mount Si- 
nai, resembling the tone of an jEolian harp, or the sound emit- 
ted by the instrument used in the Greek monasteries instead of 
a bell ; that this is succeeded by a murmuring like that of a 
hollow top ; and, lastly, becomes so loud that the earth seems to 
shake. In discussing the opinions of Mr Seetzen, Mr Gray, 
and other travellers, it is finally decided, on the evidence of Pro- 
fessor Ehrenberg, that the phenomenon is referable solely to 
the rolling or grating of dry. coarse granular sand down the sur- 
face of a steep acclivity in the rock. Those who are conversant 
with alpine scenery, and in the habit of strolling amidst the re- 
cesses of these mountainous regions, will readily bear their testi- 
mony to the power of avalanches for the production of those 
awful concussions which so often rouse attention, re-echoing 
from every pinnacle and precipice ; while, to the more. gradual 
and gentle lapses of sheets of pulverised snow down the 'smooth 
inclined planes of lengthened acclivities, may be referred the 
minor moanings which rise and fall upon the ear, much resem- 
bling in character the tones of El Nakuh. But however just 
may be the deductions formed from the visit of Professor 
Ehrenberg to that remarkable place, I am induced to notice the 
subject, for the purpose of pointing out, not only the possibility; 
but the certainty, that similar effects may be produced by other 
causes, and that the murmurings of El Nakuh are by no means 
confined to the bosom of Mount Sinai. For I suspect that not 
only all elevated regions, but other tracts of land under favour- 

, ,„ „Gooo[e 
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ably exciting circumstances, become, more frequently than our 
philosophy dreameth of, instruments on which Nature delights 
to play " sounds and sweet airs. 1 * That hills and plains, the 
wilderness and the waters, are in her hands but as "harps whose 
chords elude the sight;" though,, whether tbjs melody be of 
" the air or the earth," must remain a matter of mystery, 
whereupon wisdom yet may ponder. I shall proceed to corro- 
borate my views by a few instances. It is observed, by the 
author of one of the most delightful minor works* of modern 
date, that the tl purely rural, little noticed, and, indeed, local 
occurrence,' called by the country people Hammings in the air, 
is annually to be beard in one or two fields near his dwelling. 
* About the middle of the. day, perhaps from twelve o'clock till 
twoi oft a few cabn sultry days in July," he says, ''"we occasionally 
bear, when in ' particular places, the humming of apparently 
a 1 large swarm of bees. It' is generally in some spacious open 
spot that this -murmuring first arrests' our attention. AswB 
mote onward, the sound, becomes fainter, and by degrees is no 
longer audible. That this sound proceeds from a collectiori of 
bees, or some such/insects high in the air, there can be' no 
doubt; yet'the masicums are invisible. At these times a' son- 
airy inset* or somay be observed here and there, occupied' in 
its usual employ ; but this creature takes no part in our aerial 

orchestra.*- ' ' ' 

: -Now, 1 berbre entirely' acquiescing man opinion thus delivered 
ifl'the feHguageW ^certainty, it should be remarked, in thejfrk 
pbice, That the writer mentions the fact as local and partial, 
henrd only in otef'tor tttfe/rftfe; 'at particular times of ike year, 
when the ah- Wirt a' certain Mate, vis, calm and stiUty. In the 
war* place, it «ay, for good reasons, be fairly doubted, whether 
it really is produced' by insects «« high in air ;" for it so happens, 
M»at, in the bosota of a'thick wood, where there ts a space par- 
tially opened, though still a very narrow and confined, spot, in 
dayapreeisielystlcff as he Ascribes them, L'e. sultry, and ib 
the middle of summer, when the' air. is calm; I have: often 
pointed, to listen to a similar aerial humming, appearing to re- 
*»lt'fron> seme'unseen power close at hand,' which for several 

, *, Journal ofaN«tui«liatyp.j«,8d edit. 
a2 
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years I hesitated not to attribute to insects, an opinion J felt 
compelled, though reluctantly, to give up, since* after the moat 
diligent search, I oould never .detect the presence of any col- 
lected body sufficiently numerous u* account for the effect. 
Many of the properties of sound have hitherto- eluded' the powers 
of science, and much that is mysterious still remains to be. un- 
ravelled. ■ - , :i. 

With respect .to the celebrated statue of Mearaon at Thebes, 
we, hare some very obstinate authorities to con tend wish, be- 
fcneit can be given up as entirely and absolutely fictitious. 
Strabo, for instance, positively affirms that he beard, saunas 
emitted; and so far was he from being a credulous auditor, 
that, without bang able, as he says, to declare whether it 
proceeded from the statue or the base, he adds, that, although 
it did certainly appear to him to issue from the one or the other,, 
he would rather believe that it came from the bystanders^: and 
was altogether an imposture, than conclude, though, supported 
by the evidence of his own senses, that stones ranged m «tfeh 
and such a manner were capable of yielding sound- 1 Pauaa- 
oias, also, who saw the mutilated remnants of the statue when the 
lokrer part alone remained on the pedestal, speaks of il as* £iwt 
concerning which there oould be no question- Pliny, in i his 
Natural History, book 36. on. 7., in enumerating the various, 
Egyptian marbles, mentions this Memnontan block as possessing 
the singular quality of cleaving or cracking under itbe. influence 
of, the morning sun. . Juvenal alludes to it in his 15th Sat. 
1.5, ■ , . . . „, , 

. bt pimidio smejsn TTtfmwit ubi Msmnsne chord*." j . 
And iTacltuB, filially, informs us, An. lib. *. §61., thM'Gernwu 
metis, in. 'his progress up the River Nile, actually 'saw* (Ms 
" Memnbnis Baxea effigies,' ubi radiis solis iota eat,'voe»leni so- 
rrum reddens. 11 Notwithstanding this collected evidence j though 7 
we may hesitate in admitting the fact to its full extent, I am in- 
clined so far to give it weight, as to believe that,rf there was' 
imposture, that imposture had still truth for its foundation, 
namely, that some similar phenomenon had been detected in 
masses of insulated stones,- — a supposition strongly corroborated 
by the unquestionable testimony of Humboldt, whose attention 
was drawn to some remarkable granite rocks in South America, 
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which BpOM«i»ou«iy, atcertain times, emkted sounds much nt- 
anmbwag time attributed to the colossal statue of Memnon, & 
circumstance well known to the natives, who, however, were at 
a Ion for an expbmotion of 'thecause. • ■ . r 

.'•Thfc'distihguished traveller says, in the 4th ivolumeof Us 
r\*reOnal Narrative, that, according to aro&AAt, mtaewjes, Jtbb- 
terraneous Bfinnde, like those of an organ, are heard towuds 
wiBriw, by> tho*& who 'sieepupoa the granite nodes onlii» banks 
*rf th« Ooon*fco. i He' adds, that MM. Jomard, JoIIom, and 
-DevtiUiers htiard, at sunrise, in a monument of granite, placed 
at the oentrc of tite' spot on which die palaoeof Katmk.stajada, 
*noise rflsaHibhng the breaking of a string*. 
■'■ The reflective powers of surfaces, whether inclined or hraoi- 
JWntal,- end die transmitting capacity of. the air, afford (data £sr 
eutty variety of theory, in the equally unaccountable and singu- 
lar imtanoefe oa record; and I believe that many of your read. 
■em;'at;>aU ; . in; the habit of paying attention to the numberless 
ptenomena presenting themselves, will bear testimony to having 
heard strange, sounds, whence and wherefore they knew not. 
Hewia ha* been catted upon to keep watch during the iaoe 
hours and stillness of a calm night, will occasionally hear low 
murmuring* rising and falling on the eac, for which he would 
find it difficult to account on any other theory than vibrations 
of -^air acting in- some particnlar manner on intervening surfaces 
or projections. • , 

i Irmaybe urged, and it is perfectly just, that the ■ inteuaky 
of sound is very considerably increased during the night, which 
has been ascribed by Humboldt to the presence of the sun 
acting, oh the propagation and intensity of sounds, by opposing 
them .with currents of- air of different density, and partial un. 
dulatjpus of the atmosphere, caused by unequally heating dif- 
fereat parts of the earth. In these cases, the yibrationaof. sound 

* AaiaUpWJ, BVO torrobojntivu In leate degree of the*e ficte, lathe.foL. 
U> wing buautUyl, though soujev»b« fanciful, passage of Madame de Stael'f i 
" Jit Toil memo qi^e our les cites de l'Asie, oi ratmosphere est plus pur, on 
entend quelquefuia Io soir une harmonte plaintive et douce, que la nature 
setnble adresSet i 1'homnie, i fin' dc lui apprenrtre qifelle respire, qn'e&s 
sine, *t -qu'elte aou0re." . . 

i 
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Be; divided into two waves, whew the medium mddeadyfCUsfigea, 
and a «M of acoustic mirageia rprediiccdj ansing ■frtan.'-dbe 
want of 'homogeneity' of- - the- air,: tti' the sain* BMnePasadmni- 
nous mirage takes place from an analogous cause *. Bat^iod- 
■aUiang the hig^iods explanation «f this wseiru^VtiWtfrkr, 
-ddier oanetts poeetbtyi however, ojid probably. cortte««iiwi* 
oW presents >6r absence, excess or duj3^nutibn,d£a»lAr JMaVnvy 
b«. apormhreiii both the inct««se, and pTotMoUd'toatimlty.of 
tMQodi. Thus, eaptmnH? Edward Pftcry,durrog< tbe4ntens*Hc«kl 
experienced in Winter Harbour, waa 'a wpiMed attbe-ggBatdb- 
t*m» at which the human voice could be beard' t « I hive," he 
•ays, " often heard people distinctly (ton versing 1 uvacemmow 
tone' of voice, at the distance of a mile, andto-day I beard a 
■inn 'singing to himself as he vralked along the befecb iit oven 
a-groater distance than this." The strring tendency of sound 
torascend, again, has great effed. Humboldt' remarks the bath- 
ing of > a dog has keen heard when the listener was at art: eleva- 
tion of about three miles in an aerostatic balloon: Andithbs 
been .remarked, that, from the edge of the Table Mountain, 
which is 3600 feet high, and the upper part of whieh'risfla per- 
peachetiferly at the distance of about a mile from Cape 'fown^ 
every- noise made- below; even to the word of command on the 
pwnde, may b> distinctly heard. 

The conducting power of water is well known, but to what 
extent would scarcely be credited, had we not the most 'un- 
doubted evidence at band, that of the amen, to be lamented Br 
Clarke, whose words we shall give. " A remarkable tfirtttrra- 
stance occurred, which may convey notions of the propagation 
of sound oner water, greater than will perhaps be credited) bud 
we can appeal to the testimony of those who were witnesses 
of the fact, for the truth of that which we-now relate;' By our 
observation of latitude, we were 100 miles from the Egyp- 
tian coast ; the sea was perfectly calm, with Utile or no swell, 
mid 'scarcely a breath of air stimng, when the- Captain 
called our attention to the sound, as of distant artillery, vibrating 1 
in a low gentle murmur, upon" the water, 'and "distinctly heard? 
at intervals during the whole day. He said it was caused 'by 
* Ann. do Chun. vol. xii. p. 163 ; also this Journal, old aeries, vol. in. p. UM. 
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utieagRfjGMoMtat mm, and believed, the enemy bad attacked our 
tfcet atAtesamdria, No such event bad t however, taken place, 
aisd it was afMrwaada tjwwjn, that the sounds we- then beard 
proceeded from, an attack, made by our < troops, .against the {br- 
tmH,of Raehmanie on the, Nile, beyond . Boaetta. This had 
.cqmateMad upon that, day ; and haflcfc alone the uoiee of gnus 
cHaldi have originated. The distance of RacbmaBie from the 
eoasfcian direct hoe, iaaboutten leagues; tbie. allows ISO-miles 
t>r.^, »paoa through which the sound had been propagated 

when it reached our ears*." 

Of the conducting and reverberating powers of * flat sur- 
face, I Would mention, not only from its extreme angulari- 
tyW'bwt jte eUsaioal position, the echo, in the Gardens of Lea 
Bflohers, nnee the well known residence of Madame de.Se- 
vigne. An additional reason for noticing it is, because I doubt 
whether its; existence is sufficiently known, or wit duly appre- 
ciated, even, m the days of its celebrated guardian, since .we 
And her alluding to it only as a " petit rediscur,'" repeating 
Mnwt.4;Oiot jusque dans rqreille; 1 ' awi gladly would I induce 
any, scientific traveller to include within his tour through this 
pwtuneaque pari ef France,. a visit to a place and object so well 
Worthy of bis attention. The Chateau des Boehers, sold, unfor- 
tunately in the Revolutionary times, and. (1 speak of a few years 
ago) in the hands of a most unworthy and disreputable owner, 
is situated no great distance from the interesting and ancient 
town of Vitro. A broad gravel walk on a dead fiat, :leads 
through the .garden to the house. In the centre of this,. «t a 
particular spot, the. listener; is placed, at the : distance of about 
ton. pr .a. dozen yards from anpther person, who, similarly 
placed, addresses him in » low, and, in the eommuQ acceptation 
oi the; ternty inaudible whisper, when 

" Lo, what myriads rise !** 

for immediately from thousands and.ten.of thousands of invisi- 
ble tongues, .starting from the earth beneath, or as if every peb- 
ble w as gifted wifh .powers, of .speech, the. sentence is repeated 
with? slight hissing, sound, not .unlike the whirling of small 
shot passing through the air. On removing from this spot, 

• Clwke'B Travels, voL ill., p. SSI. 
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however trifling the distance, the* inieBsitrf-of>' the rtepe«iriori M 
sensibly oHminisbed, and within a fetrifJet tfeastsrfo *e 'henrtU 
Under *bc idea -.that the ground was hnltow tntnoath} the soti 
has bee*. dug -up to a erosiderable depth* -bBffwfHBmedhgowe. 
ing any clewito the solution of the mystery. Orftobkingiromsti 
foe-airy asternal exam, l-Mv milmftV to iwmhate tb* phttiar*^ 
urate the refloating powers of * nettioirwriarlow gtftdBn-nwH, 1 
a.few<.yardB in die fcai^ of the Irawnerj «*d-in-!frd»t»o*'the 
speaker, altboBglv there was no ■appawtrt conmskmtatween the 
transmission of sound from the gr»Tetwaik Andthwwail. "The 
gardener, however, to whom I suggested this, asBW<flt hwiahat 
I waj' wrong, dace within his memory, th* wbH had "bean takmi 
dowttandrebuit^aadthatin the interim there was no perceptible 
alteration in. the unaccountable erodoano of theae "sfogaifcr 
sounds. ' ,; ■ " < ■■■*•■ ■' ' 

On the smooth surface of ioe, **d on a fcTueh larger -sesle, 
a'Bonewhat similar effect has bees observed. Foffin instance, 
I shall refer *o the animated account eittarted fomri Htadfe 
FoMrtJ Scenes, a- little work' scarcely, -if 'at' ail, iflftrfor to 
the spirited rough notes of . hie brother of gaHopiftg natonety'. 
,". March 7. — The frost continued, and tKeeoldi'inrtWWeii ma 
verylow temperatmre, the etfect of which' op»n- the ej«eod»* 
sheet of ice which covered the bay, was srtnewhat remarkable. 
It cracked and spirt fi**n onfe «nd ttthetotberywitha nUhfe 
which might fcare been mistaken for distant- artillery ; biilrM^ 
when it is taken into consideration that the sheet office*** 
lS.or 16 square miles in area, and < 3 feet thick, may be-'easiiy 
imagined. Nor was this all : I was occasionally s andi isud by 
souods:produced by the wind, indescribably awful and gin**. 
Whether the vast sheet of ioe was made 10 vibrate »wl bettow 
like the copper which generates- the thunder of the' ■ stage] or 
whether the air rushing through its cracks add fissures made a 
noise, I will not pretend to say ; stilt less *o describe the rari- 
ohs intonations, which in every direction struck upon tfhe.ear. 
A dreary undulating sound wandered from point to point, per- 
plexing the mind to imagine whence h came, or whither it went, 
and whether aerial or subterranean-, sometimes hire lew moan- 
ing, and then swelling into a deep-toned note, as produced by 
some /Eolian instrument, it being in real fact, and without me- 

Google 
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ttsshor'tbe woioeor wrailainrpriabned-intfeB bosom of the deep. 
This tfigUtsMaititfi.j I listened foe ttetrrsttime to whit wa» 
tbe»<ptefectly-»*w «>«*;,- although I ekpOTieocerf its repetition 
eamanfsainHfKmoat at ma, 'whenever, tbe' temperature MI 

■■.In this; eUe/.M veil «d in 'that mefatkHiedhy Sir EdWard 
fttB7^'i««houW>t«'iwnwk*d tliai temperature waft closely vatt- 
-nectetl with lh* s*uw3s, » proof that the -pecuhar state of the 
MiS'witfr'Feepflc»t«TteradHiW^p«wer»ot''he«t, is an important 
feature lb causing 'tbeto phenomena, and so far at least maybe 
adduced m support of Mo the morning music of'MemrWs 
statue*, -when ' the sudden action of the solar rays might produce 
ip atf PMlab le <fecu, darting on certain/substances, surrounded 
wm* * temperature considerably cooled down by dews, and the 
chill of the night air. 

I shaifc ecaclade by mentioning two other causes, bearingper- 
hapBimoEecAosely ontbeoriginal question, whieb, tike the echo of 
Lea-Aecben, hare fallen under my own immediate observation. 
■In die autumn of J828j when on i tour through Les Hauics 
Pyreneesy I formed one of a party, quitting Bagneses de Lu- 
crum at: midnight; with an intention; of reaching the heights of 
ihe'Portedel Venaaque, one 'of the wildest and most romantic 
bftuftdtunfts betwtontbe French-land Spanish frontier, from the 
summit ofi which the spectator looks at once upon the inacccs- 
sibfeiridges of the- Mamdetta, ■ the most lofty point of the Py- 
reaean range; After -winding our -Way through the' deep' woods 
and ravines, constantly ascending above the valley of Enchon, 
we'gainedt she Hospice* about two m the morning, and, after 
reraaining) there a sboft ; tiroe^ proceeded with the first blush of 
dawn to encounter the wry steap gorge terminating in the pass 
itselfy * narrow Vertical fissure through a massive wall of per- 
pendicular rook. It is' not my intention to detail the features 
of the magnificent scene which burst upon our view as we 
emerged: from this splendid portal, and stood upon Spanish 
ground ,r-*»eitherU> describe the feelings of awe which rtvetted 
us to the spot, as. we gazed, hi speechless admiration, on the 
lone, desolate,' and- (if> the term may be applied to a mountain), 
the ghastly form of the appropriately-named Maladetta. I al- 
■ Head's Forest Scenes, p. 2 04. 
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lude to'it solely for,tbe.ptu-pose of observing, tfa« w«, were most 
forcibly struck with a doll, bw, moaaiug, jEqIUd sound, which 
alone broke upon .the .deathly alenoe,, evidently, proceeding fana 
the body of this mighty mass, though wain vain ateHHpiedto 
connect it with any particular spot, or assign ao adequate cause 
% frejie solemn strains. The^ir was perfectly ealov. The sky 
was cloudless, and the. atmospbecq clear to that extnpprdinary 
degree conceivable only by those who are fanuliar with the ele- 
vated regions of southern climates. So clear; au4 pure. indeed, 
that, at noon, a bright star which had attracted our nctios 
throughout the grey of the morning, still remained visible. in the 
zenith.- Sy the naked eye, therefore, and still, more, with the 
assistance of a telescope, any water-falls of sufficient magnitude 
would have been distinguishable on a front base, andaxposed 
before us; but not a stream was to be detected, and the, bed .of 
what gave evident tokens of being occasionally a strong torrent, 
intersecting the valley at its foot, was .tben.near.ly dry- I will not 
presume to assert, that the sun's rays, though *t thewoancnt im- 
pinging in: all their, glory on every pojnt and peak of the «wwy 
heights, had any share in vibrating;. these, mountain chords; but 
on a subsequent visit, a few days afterwards, when I. went aJone 
lo explore this wikl scenery, and at die same hour stood on the 
same spot, I listened in vain for the moaning sounds ; the air 
was equally calm ; but the sun was bidden by clouds, and, a uap 
of dense mist hung over the greater portion of the .mountain. 

My remaining instance in point is nearer borne, and though 
by no means of common occurrence, is sufficiently frequent to be 
pretty generally known in its own immediate neighbourhood. 
On turning to a map of Cbeabin?, it will be seen, that, from 
within a short distance eastward of Macclesfield, a range of hills 
extends in an irregular curve to the north-west, forming a sort 
of concave screen, somewhat abruptly terminating over the 
comparatively level plains of this part of the county. In dif- 
ferent parte of these, as well as in more elevated spots, at the 
various distances of from four to six miles or more, at certain 
seasons of the year, usually in the early part of spring, when 
the wind is easterly, and nearly calm on the Sate, a hollow 
moaning sound is heard, familiarly termed the " soughing of 
the wind," and evidently proceeding from this elevated range, 
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wbtrh, I should -add, is intersected with numberless ravines or 
valleys; i&od Lhave do, doubt, . that, wliea the atmosphere is in 
that : pftuiae sntte.best adapted for receiving and transmitting 
in^utaiqsutiof.&ir, a breeze, not peroeptiyle in the flat country, 
gentry sire^pfcijoaidueaumniit^of the hills, and acts the -part 
ajC a blow«>oa (lie. 8i«uaitUp3 and huilotMot ckMighansthey 
are eaUedi wiiidi thus respond, to the draught of air like 
eoonaou* osgsifcpipeB, and feeoame far the time wi'nd.inrtm. 
ntejrts.onagiptritit* scale, producing, those striking and nelan- 
(iwiy.Biadulations' bo well .exjwessed by the provincdaJ. word 
*S roughing,™ defined, "no doubt, from the old Welsh substifn- 
tive '< iMad^ a lullaby, or the verb . " wa< to hush, to lull, to 
rest ; «j as Sir' Waiter. Scott in his glossary interprets it, a hoi- 
tow^bhtstJoe rwbfepttt, in whieh . sense he uses it. " Hist,' ex- 
claimed Muuh^wrtthV * 4 hear a distant noise. 1 f It is the 
eiwhiug'trf 1 the bpeok-over. the pebbW said one. ' It is the. 
asagA of ■ the widd asntog the brackerr said another." And; 
again, when old DoUWeriwwelt'ifr keeping his oiktnight vigils 
near gootJ <Mai»%er iMisfedigwat's graves (be ** melancholy song*" 
of the- dying wittd is fitly aMociated with '* strains *f voeal 
nmak, m sad and aolewo, as if the departed spirit* or* the 
churchmen who hud once inhabited those deserted ruina, were' 
mourning the ' solitude and desolation to which their hallowed 
pfwiacte had been abandoned." ■ 
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<to the Geographical Characters and Getgnottiad Constitution 
ofSipain. By ■ Professor Hadsmann; of Gottiagen. Corns 
thunteMed by the Author %. 

-- . Geographic Features of the Country. 

XqE.ohief direction of the Pyrctneap. chain, properly so c alled , 
is from ESE to WSW. It is disposed, not in one but in 

• Old Mortality, vol iv. p. 85. f Antiquary, Vrf. il. p. ten. 

£ Ab w9 kdo» but corof aritirely BttlH of the peographical and geological 
features of Spain,. we navo'rauok pleasure ia laying before our reader* thaso 
nbfiervations of Professor Hausmann, abstracted from a memoir latelv read 
before the Royal Society of Gottingen, by that distinguished naturalist, but 
not yet printed or published— Edit. 4 
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two chains, which run parallel to each other. An erroneous 
View has been taken tip and propagated by Many of the newer 
geographers, viz. that die principal mountain group* in 'Spain 
acemereeoriunnations of the Pyrenees r they rmvo «&mr«d and 
delineated in maps what they call an Iberian Monntaih Chain, 
which chain 1 is- said to arise in the west, in the rrioun&skis of 
AsturJa's, at the sources of the Ebro, from thence to ran in a 
southeastern direction towards- the' frontiers of J U mfj H t- ~WA 
CHd- Castile, where it assumes a southerly direction, and ■ ranges 
.downwards to Cabo de Gata, where it terminates. It laeow- 
cerved ,J that the other principal chains of mountains are lateral 
branches- of that ' Iberian mountain rfhsiri, and that they t bob 
form 'not longitudinal valleys, but transverse valleys; ■■ Thi6*r- 
ror has arisen from a series of heights whibh Taflge "through 
Spain, in the direction of the supposed chain, forming the- prin- 
cipal- watershed (drvOrria aqnorunl)-beeweeniHh«t'Atlantie at*4 
Mediterranean Sea*, anil which, therefore, 'in ■■■regard "to thb 
strftace of the Iberian peninsula, is of gmt' importance; because 
there is connected with H the striking prrtiwmenonj-tbat^wkh, 
exception of the Ebro, all the considerable ri**s nW towards 
tbe> Atlantic Sea, and 1 that the eastern occlivity is isbon, *bite' 
the western and south-western are long. 'But > this "series eof* 
heights (hebenzug), has not the cnaraotors'of a- cnhneeied' 
mountain chain (group), although single tHo^criri 'masse***' 
found in its line of direction. Among these, the most' dtstin- 
guished are the Sierras 4e Molina, d# Jtbdrne&n, d> e\tem&, 
on the borders of Arragon and Old and New Castile. Not 'only 
the external aspect, but; atso> the'iotevnal'compasition; gr-w 
prove that the principal.mount8in'Chainfe.of Spain mmm&ttwrfc 
hereof a great mountain system*- ot< system 'of rotitafctafeM. t AfTHeJ 
principal mountain chains which 'traversd 'th& lntei , Mr'«>f''SpaiFjj 
h»M the some general direction, which is-'from'Wdjffi'ltfBNEf 
• The most' noitfiem chain begmsatflie westenr'fmntjei' dfd&rb 
ragon, and forms, under the name Sbmosierra -and Gwrfdari-ttma- 1 
moun^DSythe'rj«ur«larybetWL*ilOJ*and'NewGa^tik,''Hn<3cori* 
tmues; under- the names Sierra del Fieo, Monlawa 'do ©riegbaj 
Sierra 'de Cats,- and 'at length unites with'the Pttrtugdese Sierra 
de Estrella. This very striking 'mountain chain, 1 which Is'sB . 
much distinguished by its'form and height, is intioh lees 'ton- 
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nected in its longkudinal direction than the chain of the 1'yre- 
■ww.' The .eaeter* part of -it, wboee rmajeatictpyBjuoidM sum-. 
mitoareaeenjfoow tWbigh table Jaod uf Madrid, ritmTtQA 
feet gbon the -lewV-ofithe ae*. A*wther, mou»t«m chain j«og» 
between.jfce -Tagm and theiGundhwa, .uod« the. owes Jfmfafe 
A Cotww^r*, KVwrra & Vtfuew* t Montana? tig Tdeda, SSarra 
de 'Guadeb^rimi «patiauea onward? to Portugal. A mere 
sMnpIe-«betQj than thia is- the m«h*ateiy: high >SwTr» Jvrais, 
which,: beginning oa theeaatero boundary .of MaBcha,: continues- 
onwd bfetwaaa the- Guadjana- and the Guadalqumrv > Itt 
northern foot is much higher than Us- southern. We me gm-< 
dually to the road which leadafvoei Madrid towards AndatiUMti 
to- a jwtss 386*'feet above the l«vel of the sea. The acclivity .» 
ateapeaionthe sooth side., .■ i . :i ■ . 

The m<^&. southern chain of inoimtafes,, which, in it* dine*' 
two* wnwippndfi t« thesquthOo*st of S|*ain, or rather ranges. 
8Jtf(ig,ui4l»;d-jro«*iou of-tlie- co*s&.is djetiflgttUhfdby as. focal 
aMt,;Mght><: B9th.iQ.its cxtotctr ( aod,wtewftr, .it ia more codv 
plit»ted'Mbit»)-3tnft««H-eithan the othftr SpaiiishnwgCB.of wwua- 
taina,. becawte Awe hreiiii is raanyiiigh ridge* iwhkh runipa- 
ndtel, amddhus^pngitudMial vallty* are farmed, • Thin, mow 
tain Baage- ihas »Dt ao... unintermiptwl. course i on *h* .coos- 
trary, tbe eastern part of it, whose principal mountain ridge* 
is «a*aed,BiefirftriNeifada, ia separated f row .the western, named 
the SferB^de Wood*., Th* &at, rfhe ,eiw«jN«jwi4»,. is para 
tieuMy distinguished, by He, eKtt»t jand.heigbt. ; lie priuaiuaL 
nw»int)HJB ridge., o^ertepn ithtti.highes* ewwih>. of , tbe UjirB.< 
neeai: for, : awwrd*ng tactile msofiorpfwnJaj «f, Dotn,. Skncw 

fteja* Ckfjwstii. .tbehighestisummitt. fjujnbre «>. Mulb*r«n,.M 
11,105 feet stole the JeiseJ-of. the ;*w;itotoa, / »qtwKhat«ndiogi 
itai»0t8heni,flitw«»pn, : it,jnm «bov« thasnftwrlwe, w&uh i there 
aflBMWa».bfi^u*f 86W),feflt,«bi)y*.*hft-rta.,, ; The northern lu>t> 
oj;. the. Slew* tNevadaws,^ 

Guodift i*ml Granada, , of which . I*e .latter is, 800<Kfe& .above, the 
sea. iThe aoiuhjetn, 4«*ti**y of *h^i-Wge,rMbH^'JUWip«mUei 
wjththtjcajitraltebahi, sinks, qn ^(eontrsry, i*ryj rapidly into 
the sea- . XheiBKNt easterly, of .these *6 : lhe-Sferiajde^ftmilla^' 
then follows tV. Sien;« ,de. . Liador,. rich itj o/-es.i and to these. the' 
Contravit-sa, the Sierra d* .I^gar, and the gjeita da lawAlmU 
jaras. These ridges do not form an uninterrupted series ; on 
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the contrary, are separated from each other' by transverse val- 
leys. In the continuation of this coast chain,- We have, to the 
south-west of 'Malaga, the Sierra deMijas and the- Sierra Ber- 
meja, which range towards the Sierra tie Honda, 1 wfiicrr extend 
their aims towards the most southern extremity of Spam. 

Wfacn we take a general view of- these different principal 
mount*™ chains of Spain; and at the same time attend' to the 
prolongation of 'the middle ones into Portugal;' it follows, that 
the more - southerly they are, the- shorter is their 'course.- It 
further appears, that there U connected- with this a southerly 
curvature of the extreme branches ; with these is connected tfte 
turning of the rivers from their principal direction a^they'sp- 
proach-to the sea. This is least considerable With the'TaguS, 
but most considerable with the G-uadiana abd Ouadaidoiv'W. 
These rivers do not break across the mountain chains, as is the 
case with the smaller streams which belong to the Sierra Neva- 
da, in order to reach the sea by the shortest course ; on the 
contrary, they continue true: to 'the course of the Bocorhpanying 
mountain chains to their estuary. As thfr general figure of the 
Iberian,' Penimala is explained from'the rekribiW of its chainls'of 
mountains, in the same way, but in a more striking' manner, 
gob be explained the south Coast of Spain, from CibraJtai" to 
Gabw de Gata, '" -■'"' 

'. -Besides the principal mountain chains already rflentionerl', 
there are- many otters of lesser extent and elevation', which tie 
not belong- to thetttJ ' Many of these liavt* an eflect oh the"fof- 
motion of those situated on the eastern .aceMvfty of ■the'Iberian 
peninsula, on the figure of -the sea^base, and on the rivers' that 
liw on^this. coMticto the' Mediterranean. Amongse" these' 
mountain masses,,tfce mosfleoneMerabte is ermw^WHsessbutrf 
fixan. the OEbro,- on « the borders of ■' Arragotf,' arid Old and'New 
Castile t and" the kingdom of Vatefltia,'-and whieli cohWs of 
many. ridges that run in ; tMerent 1 directions. •The'rflouh'tairis 
of. Jaen, Which separate the Valley Of 'the'tWadaltjuIver front 
the high Mbfe land of Granada, is very striking. ■'■'< "'- '•' ;L 

iSpaia is dtttingaished not only by the '-great rmWbcf' oP'hs 
coniiderabie mountain masses, but tOsvbf its'lofty 1 ttibteTakck, 
which extend between -t he ratigt* of mduhtkirrt, filing- a iferikl 
iag coMiaat with the perpetidicoJar- or hinral predpioeswnfch 

. „ „ Goodie 
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shoot up from them, and alio occasion & great uniformity fn the 
nature of Spain, as it brings the climate of a great part of this 
country to that of a bjgher latitude. The whole middle part 
of Spain from the Ebro to the Sierra Moreno, and from the 
frontiers of Portugal to the high mountain range which forms 
the water-abed between the Atlantic Ocean and the Mediter- 
ranean Sea, is formed by them into a widely extended tafcledrtndj 
of which the different plains, separated from each other by 
ranges of mountains, are from 8000 to 8600 feet above the level 
of the sea; but, in regard to it, we have to remark, that the table 
land of Old Castile in general occupies rather a higher level than 
that of New Castile. The southern part of Spain also possesses 
single table lands, which, however, have neither the extent nor 
the connection of those situated iii the middle of the nenin*- 



Geagnottkal Structure. . 
The. principal mountain chains differ not only in their exter- 
nal aspect, but also in their internal composition : they appear 
more as different individuals- -than as members of a single sys- 
tem. They have this in common frith one another, that' their 
nucleus consists, in whole or in part, of primitive and transition 
rocks ; but not only the species, but also the relations of these; 
vary in the different chains. A great body of granite, which 
seldom reaches the highest points of the country, and coirfs'im 
subordinate beds of gneiss and other primitive rocks, ranges 
through the Pyrenees properly so-called; It is surroundVd by 
a predominating mass of crystalline -slate- and of transition rocks, 
among- which the 'most abundant' are clay-slate ' and '"limestone: 
On the contrary, on the western -continuation, in the Biscayan 
mountains, the older rocks are not widely distributed, and api 
pear first in GaUicia, at the western extremity of the northern 
mountain chain, where, according to Humboldt, granite ■accom- 
panied .by crystallise slates appear again, and in great extent. 
The principal mass of, the mountain chain which separates* OVd 
from New Castile, is composed of gneiss and granite, i In the 
chain o[ mountains extended between the Tagus and'the Guh- 
diana, according to Link, the .principal ruck is granite. The 
long ridge of the Sierra. Morena contains principally transition 
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rocks; granite breaks ; ont on its southern foot towards the 
Guadalnuivw. This , rock, so frequent' in the Iberian pouio : 
aula, appears to be wanting in the highest southern chain. The 
middle moi^tam rid^s consist of mica-slftte, abounding in ga*V 
nets, which, in the, ridges lying before them, passes into left 
crystalline mica-shite, cldorite-slate, and clay-slate, which some- 
times inclose ; beds at . tunes of vast, magnitude, of compact 
limestone, , marble, dolomite, and serpentine. , On the south 
coast, newer transition-slate and grey wacke-slate, with, beds of 
flinty slate, lie here and there on the older elate. The basis or 
fundamental rock of the Rock of, Gibraltar, is of these rocks. 

The structure of the chains of mountain corresponds in gene- 
ral with their chief direction. Not only the alternations of the 
different rocks, but also the direction of the strata, are conform, 
able with the direction of the chains ; hence, in the greater part 
of Spain, the principal direction of the slaty rocks is from SW. 
to NE. or WSW. to ENE. But the inclination of the strata 
varies. In the Pyrenees properly so called, the dip of the 
strata is conformable with, the two acclivities of the; range. In, 
the Somosierra and Guadarrama ranges, the principal mass of 
gneiss dips SE. towards the granite lying before it In. the 
Sierra Morena, the predominating dip of the slaty strata is to* 
wards the NW., so that they appear to rest on the; granite, 
which breaks from under them. In the Sierra Nevada, the 
dip of the, strata is conformable with the two acclivities of the 
chain. It is worthy of remark how the curvature of the south 
coast of Spain obeys the direction of the strata, and how the. 
formation of the far projecting southern point of the land also, 
stands in connection with the direction of the. strata. At the. 
foot of the Bock of Gibraltar, the slaty strata run nearly north 
and south, with a rapid dip towards the east. The Gut of 
Gibraltar b therefore nearly at right angles to the direction of 
the strata. The rocky wall between the Mediterranean and 
Atlantic seas, by this direction of the strata, must have opposed 
the strongest resistance to the currents. 

The primitive and transition rocks, in very different places, 
are rich in ores. The present mines are confined principally to, 
the south-west and south-east par^sof Spain. The mighty, 
lead-glance veins of Linares occur nr granite ; the colossal de- 

i t,;«bv Google 



and Geognmtieal Constitution of Spain. BtfS 

posite of lead-glance hi the Sierra de Godor, which afforded, in 
die year 1888, 806,000 cwta. of lead, is distributed in masses 
(putzen), in "a mWestone which may be referred to the oldest 
rraaeMdiftronlck,- and tbe'ricti mercury mines of Ahnaden, are 
conutmed ^rretey-sint*. 

-The' secondary rocks au» assist in forming me principal 
g yUHn W 1 mountain chains, -but in a different manner. They 
ascend to a great htight on the Spanish side of the Pyrenees, 
ere* SWrnyflf dwhighest summits are of secondary rocks. The 
westertt continuation of thePytenean chain consists, in the Bts- 
cayan" provinces, prinCrpaUy of secondary rocks ; and it is pro- 
baba* that the lofty limestone mountain ridges which separate 
Austnriarrron? Leon, is a continuation of the Biscayan second- 
ary formation. On both sides of -Somoaerra the primitive rocks 
•i^eskirtWr, by those of the secondary clues, but they are far 
from' the 'SMmJfe and higher parts of the mountain chain.- When 
w foilo* 1 the road from Madrid to Andalusia, we meet with 
secondary' roekfc near the transition clay-slate of the passes of 
the Siesra'MoTeM, but we must descend very km on the sooth 
atdisbefowwe- meet with aimiUrrockfl. The high momttakis of 
Jaen -are formed of secondary rocks.' In the northern vorge- 
berge' of"thefSifcm» Nevada, between Granada and G-uadus, 
uiew^ are -secondary depositee, which are not, however, so con- 
siderable' and -extensive as to reach to the higher' ridges. Also 
in' tfw visiBity of Malaga new secondary laoka-he on the feat 
tf aMi r mouneanl ^masses,' and-fidgeB'of secondary rocks extend 
fooBithwIiiHaof. fiwndatowottisthe'southern extremity of Spain. 
'£hn.-<«**d«*'ul' isolated Hoek of Gibrakarte aho rmneipaity 
oaiftpoand of new secondary rocki The distribution of the roek 
is Dot oonaned to the immediate vicmaty-of the higher- mountain 
cha«B\<hul'ltextanri8'from the«neto tbe-other, rises or fails in 
the- mtenaodiate 1 spaces, and forms in this way the widely (**- 
tendedibighitable'landi ■■••': ' 

- T(ie.mr>s*(impofflant'of'>thoi Spanish secondary rocks are the 
following, viz. variegated sandstone and-'rtisW, grtfpk&e Kmestone 
andithe white limestone or Jtrra limestone. The first of these 
exhibits the same relations as in Britain, where it is known un-* 
der the name New Red Sandstone, >or Red Marl. The shell 
ftmestmtt, which, in Germany, is enclosed! between Werner's va> 
negated sandstone, and the younger variegated marl forma. 

JANUABY — MARCH 1830. S 
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iioQB, is wanting in Spain, as is also the ease in England. The 
sandstone and marl is rich in gypsum and masses of rock-salt. 
At Vallecas, near to Madrid, and in some other places, there 
rests upon it, in single beds, that rare . deposite .consisting of 
meerschaum, with nests of siliceous minerals. It is.to this for, 
illation, which occurs widely spread over the high table-lands of 
Old and New Castile, that these countries owe the reddish-brown 
colour of their soil, and the tiresome uniformity of their surface. 
The liaeformation is widely distributed is the northern provinces 
of Spain. It appears to reach a considerable height on the Spa- 
nish Bide of the Pyrenees. In the Biscayau provinces, it exhibits 
the, same characters as the grypbite limestone of the Weser, 
and is so widely distributed that nearly all the older, rocks 
are covered by it Here it is remarkably prolific in an excellent 
iron-ore. The immense mass of sparry iron-ore, converted by 
decomposition into brown and red iron-ores, of Somorostro, near 
to Bjlboa, and which probably forms the ironstone hills men- 
tioned by Pliny >a the 84th Book of his Natural History, be- 
longs to this formation. Probably also the vast beds of. coal in 
the Austurias. are subordinate to it. The whits J*ira, limestone, 
which is one of the most widely distributed formations, is also 
of. great geognostical importance in Spain. It forms, in most 
places, die immediate cover of the variegated sandstone and 
marl, and occurs in the north, and also in the south of Spain* 
in single ridges, and great mountain masses. This formation is 
exhibited in its most characteristic forms in the narrow pass of 
Pancorbo, in Old Castile, in the lacerated mountains of Jaen, 
and the isolated rocky wall of Gibraltar. Wherever it occurs. 
Us presence is announced by the yellowish- brown, colour of the 
soil with which.it is covered. . , .,. . . 

Some members also of the chalk formation occur in Spain. 
The sandstone of the rocky ridge of the southern coast, between 
Cadiz and Gibraltar, and the limestone in the district of. Los 
Barioa* bring to our recollection the rocks of the Saxon. Switzer- 
land. The first agrees with the German quedersandstrin, the 
Utter with the Saxon planer Ktnettone, an equivalent for impure 
ehalk. 

Tertiary deposit** do not appear to be particularly abundant 
in Spain. la the south, particularly near the sea-coast, there in 
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a deposite, filled with marine organic remains, in which calcare- 
ous sand and pebbles occur, partly in. a loose mass, and partly 
more or less firmly compacted by means of a calcareous cement. 
Judging from the included petrifactions, among which are beds 
of oyster-shells, this deposite, on which .-Cadiz stands, and which, 
in some places, rises into hillocks and low hills, belongs to the 
upper tertiary sea-water formation-- Probably the tertiary de- 
posite mentioned by Broogniart as occurring is the neigh- 
bourhood of Barcelona, belongs to; the same deposite. That 
fresh-water, ■ limestone occurs in Spain has been sufficiently 
proved by the observations ■ of Baron Von Ferus&ac. The 
deposite very much resembles that so generally distributed m 
Germany, and is found. in different pacta of Spain, both, in 
the interior; and on the coast, and at different -heights. The 
calcareous breccia, generally, with a ferruginous basis, which 
occurs principally in the south-west, where it is widely dis- 
tributed, belongs to the latest of the antediluvian deposHet. ' 
It -not only inerusts limestone rocks of dWferent formations 
more or less thickly, but also 61k upi rents and fissures. in 
them ; thus it abounds among the calcareous rocks of Gibraltar, 
where it sometimes contains, bones of quadrupeds no longer 
met with there. The format ion. -of .this .breccia is ascribed 
to a catastrophe which affected different parts of the coast of 
the Mediterranean sea. As Professor Hausmann bad not 
an opportunity of travelling in Murcia, he was not able to 
confirm or reject the accounts of.- Spanish geologists,; who 
maintain that it contains true volcanic rocks. The occurrence 
of other rocks, which are conjectured to i have come from below* 
has been noticed in but few. places. Characteristic basalt oc- 
curs in Catalonia. The porphyritic and basaltic looking rocks, 
extending'from Cabo de Gate, and from lAvila, on the north 
side of: the Guadamuna range, are still problematical: Hypers* 
thene-rock has been found by Professor Garcia in the vicinity 
of. Salinas de Poaa, in Old Castile j-in; ■ contact, .with Jura lime- 
stone. Professor Hausmann foend in the mountains of Jaen, 
near to variegated marl containing masses of 'gypsum, rocke of 
greenstone. 

Prof. Hausmann concludes his discourse with some remarks 
on ithe move general geological relations of Spainy.in which 
■■■ '-. ■' -■■ sS.. :■ .-- .,1 .: 
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he pointed out the influence of soil and climate on the other de- 
partments of nature, as also on the peculiarities and occupations 
of man. A glance of the whole nature of Spain discovers a 
threefold principal difference. The northern zone, which ex- 
tends to the Ebro, differs entirely i n its characters from the 
middle zone ; and this again is completely different from the 
southern zone, which is bounded on the north by the Sierra 
Morena and a part of the Ostrandes. The northern zone, 
which includes Gallicia, Austurias, the Biscayan provinces, Na- 
varre, the northern part of Arragon, and Catalonia, is a widely 
extended mountainous and hilly country. The snow-fields and 
glaciers of the Pyrenees on the one side, and on the other the 
north and north-west winds, have a marked influence in lower- 
ing the temperature of the atmosphere, and in increasing the 
supply of water- The increased humidity is favourable for ve- 
getation, which, on the whole, very much resembles that of the 
south of France; and the variety of rocks containing lime, day, 
and sand, and also their frequent alternations, operate benefi- 
cially on the soil. The soil every where invites to cultivation, 
and the Catalonians and Biscay ans are active cultivators of the 
ground. The middle part of Spain, to which belongs Old and 
New Castile, a part of Arragon, Leon, and Estremadura, is not 
so favourably circumstanced. In general, we rarely meet with 
either beauty or variety of aspect. The extensive and lofty 
table-lands, destitute of trees, are dull and tiresome ; their uni- 
form and monotonous surface, formed by vast deposites of hori- 
zontally disposed secondary strata, is swept across by the wind, 
and burnt up by the rays of the sun. Whichever way the 
eye turns, it meets with scarcely any thing but wretchedly culti- 
vated corn-fields, and desert heaths of cistus. Seldom, in gene- 
ral, more in the southern than in the northern districts, planta- 
tions of olive trees afford a meagre shelter, and vary the scenery, 
although in an inconsiderable degree. Nothing certainly has so 
great an influence on these properties of nature, with which 
many of the peculiarities and modes of life of man harmonize, 
than the high situation of the widely extended table-lands, 
and the uniformity of the rock which forms the support of the 
soil. It is owing principally to the horizontal stratification, 
and the want of water, that the great Spanish table-lands are 
so widely extended, and so little intersected by deep valleys. 
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The rivers, in most cases, carry but little water in comparison 
to the magnitude of the land, and the number of considerable 
mountain chains ; and it is further surprising how insignificant 
the waters of most of the Spanish mountain groups are, even 
when the qualities of the rocks favour the formation of springs. 
The causes of this great deficiency of water are principally the 
great dryness of the atmosphere — the inconsiderable cover of 
snow on the mountains, and its short continuance— the absence 
of forests, and the want of great moors on the heights, and the 
comparatively inconsiderable breadth of the mountain ranges. 
The southern and south-western part of Spain, which compre- 
hends Andalusia, with Granada and Murcia, is very different 
from that just described. On the opposite side of the Sierra 
Morons the whole land has a more southern and foreign aspect, 
a breathing of that African nature, which announces itself not 
only by the world of plants, but also by the animal world, and 
man himself. The great difference of climate is produced by 
the southern situation, the exposure of the acclivity on the 
south and south-west to the African winds, and the strong re- 
flection of the solar rays from the lofty, naked mountain walls. 
The mountain ranges are more closely aggregated, the valleys 
more deeply cut : there is no room for very extensive table- 
lands, and the more limited ones that occur, as those of Gra- 
nada, are more amply supplied with water than those in the 
middle of Spain. Along with this arrangement, there is greater 
difference among the rocks, and also of their position. The south 
of Spain, therefore, possesses not only a much higher tempera- 
ture, one fit for the orange and the palm, but also a more varied 
and more favourable soil for cultivation. But these relations 
would have acted more beneficially if the air had been more hu- 
mid, and moisture had been everywhere more abundant. The 
deficiency of moisture is the principal cause not only of the 
striking meagerness of phenogamous vegetation, on the most of 
the mountain acclivities, but also of the remarkable paucity of 
lichens and mosses on the mountains on the coast ; and in 
connection with this is the fact, that the weathering of the 
rocks, and the reforming of the original surface of the moun- 
tains, assume there a somewhat different course from what is 
observed in places which are moister, and provided with a more 
powerful vegetation. 
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Description of an Apparatus Jbr Evaporating Fhi&h^ and -Olio 

Jvr juparuting SnUsJr&ni their aqueous- solution oy CrystaMi- 

smtkni, without the aid of the Air-pump. ByF. ' A. Vov 

BomDomry Professor of Chemistry in the Alexander Univer- 

. sity in Finland. 

W hes *e. wish to evaporate gradually the water of a solution, 
and particularly to dry such-matters as will not bear- exposure 
to heat without, being -decomposed or otherwise changed,, we 
employ, as is well known, fret or- rarified air, in which the aque- 
ous, Tapour. as it. rises is i removed by substances, particularly 
sulphuric acid, that greedily absorb moisture. But, as the air- 
pump, the instrument employed for obtaining a vacuum, is -not 
in the possession of every one, and besides it is difficult to pro- 
cure one in which the hell-glass, will remain long in. the stale. of 
a vacuum* and .even the best .is. so ■ far inconvenient, that h» it 
only a small number «f evaporations can go on at the same 
time, the account of another method for evaporating water will 
not, we think,- prove unacceptable to the friends of science. 
i- In a series of experiments I undertook, in the year 1826, on 
the salts which, are formed by the union of the chloride of elec- 
tro-negative and electro-positive metals, I procured a number 
of salts, which (as they could- only be prepared in small quan- 
tities), it was nearly impossible to obtain well crystallized, parti- 
cularly when they had a tendency to deliquesce. I found my- 
self, therefore, arrested in the midst of my investigations, because 
one air-pump only was at my command. This difficulty- in- 
duced me to think of other means.. It appeared to me that air 
has little or no effect in retarding evaporation, providing it is 
kept dry or nearly so; that is, if the aqueous vapour is absorbed 
by an appropriate substance as fast as formed. I therefore 
tried- whether or not a saline solution, placed under a bell-glass, 
in which there was at the same time a saucer with sulphuric 
acid, could be evaporated to crystallization, and actually found 
that, by this arrangement, -my object was gained, notwithstand- 
ing the pressure of the atmosphere. 

The following is a description of the apparatus I used for 
this purpose, 

D^zecbyGoOgle 
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We pour into' a flat-bottomed vessel of glass or porcelain', 
after' it is plated in a horizontal position, sulphuric acid, un- 
til it filled it about one-third of its height, and then' place 
in it' several small wine-glasses, and on these, as supports, the 
vessels with' the solution to be evaporated. This arrangement 
is' represented in Plate' III. Fig. 4. In order to save room, the 
supports or wine-glasses should be of different heights, and trie 
vessels 'of different sizes. I use, in preference, for evaporation, 
small glass vessels, which are provided with a knob on the bot- 
tom. In this way they stand more securely, and we can, after 
a part of the salt is crystallized, pour out part of the solution, 
and allow crystallization to take place in another part. In order 
to effect this, we give the vessel an oblique position, by placing 
die' knob on the edge of the support, as represented in Plate 
III. Fig. 5.; we can also place the vessel on a larger support 
or wine-glass, as is represented at a, Fig. 5. Plate III., if the 
fluid is to be taken from another vessel. If the salt deliquesces 
in the air, this mode of separating the mother liquor from the 
crystals is very advantageous. But otherwise it is convenient 
to place die vessel in the way described, because thereby the 
mother liquor is quickly and certainly separated ; in salts that 
do not deliquesce, we rather place the whole in the open air. 

I have found, besides the advantages already mentioned of 
this form of evaporating vessels, that' those in which the bot- 
tom is flat in the middle, and rounded on the sides, as repre- 
sented in the figures j g, are the most proper for the formation of 
crystals, and the most convenient for removing the crystals 
without injury; the common semi-globular dishes are by no 
means so advantageous when the salt is disposed to shoot into 
long four-sided prismatic crystals or needles ; the crystallization 
takes place most freely in a vessel with an entirely flat bottom, 
•a d in Figs. 4, and 5. Plate III. : 

Another, and probably more convenient, arrangement is the 
following : We procure' a vessel of glass or porcelain, with a 
flat bottom, and nearly perpendicular sides, and a tubulated 
bell-glass,' having a simple rim, and of such dimensions that it 
can stand undisturbed in the vessel, and when sunk in the sul- 
phuric acid, atmospheric air will at same time be excluded. 
Fig. 5. Plate III. represents this apparatus. The opening of 
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the bell-glass is shut either with a stopper, or also, as repre- 
sented in the figure, is covered with a smaller bell-glass. If we 
wish access to the evaporating dishes, we remove the stopper or 
the small bell-glass, raise the large bell-glass, and in an oblique 
direction, in order to prevent the splashing of the sulphuric 
acid, and place it in the mean time in an empty dish, with the. 
side supported against its rim. I have also found that the tube 
may be left open, and still the evaporation goes on well, because 
the dry air in the bell-glass is, as is well known, heavier than 
the moister exterior air, and thereby the intermixture of this 
latter is in great part prevented. When tubulated bell-glasses 
are not to be had, we can use in place of them large flasks 
with straight sides, the bottoms of which are cut off*. 

By means of this apparatus, I have succeeded in producing 
not only well formed crystals of the new compounds already 
mentioned, but also distinct shoots of combinations of substan- 
ces, which were held to be partly incapable of crystallization, 
or had hitherto been known only in confused forms. 



Observations on the Theory of Capillary Action given in the 
Supplement to the Encyclopaedia Britannka. By Edward 
Sang, Esq. Teacher of Mathematics. Communicated by 
the Author. 

.In the article Capillary Action, inserted in the Supplement 
to the Encyclopaedia Bcitannica, it is assumed, as the basis of the 
theory, that the attraction existing between the particles of mat- 
ter extends only to distances which are insensible when com* 
pared with the extent of capillary action. And, in order to ex- 
plain the elevation of a fluid at the sides of a partially immer. 
eed solid, we are told, that the attraction of the solid (E' — $ E) 
first causes the elevation of the adjacent film, that this him then 
acts as a second solid, raising that immediately adjoining, and 
that thus the disturbance extends to the entire surface of the 
fluid ; nor does the author stop short here, for he assumes that 

. * The best mode of cutting off the but torn of flasks Is to tie round them 
■ cord dipped in oil of turpentine, and then let fire to it. 
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the weight of the whole elevated fluid is proportional to the ho- 
rizontal extent of the surface which causes its suspension. 

These assumptions appear to me inconsistent with all the ob- 
served properties either of solid or fluid matter. The first of 
them, indeed, accords exactly with the observed non-distur- 
bance of u fluid's surface, until a solid is brought into actual 
contact with it. But although the action of the solid has only 
an evanescent extent before contact, it does not therefore fol- 
low, that after contact has taken place, its influence is not sen- 
sibly extended ; neither can such a supposition be admissible 
when it leads us to conclude, that a mass of matter is elevated 
and sustained by a force applied only at one extremity, and 
which, therefore, does not pass through its centre of gravity. 

The subject is one of great importance, and I imagine that a 
scrutiny of the reasoning may not be unacceptable. In con- 
ducting this examination, I shall first demonstrate the inade- 
quacy of the hypothesis to account for the phenomena, and 
then attempt to indicate that error which has led the cele- 
brated author of the above-mentioned paper to a conclusion ex- 
actly opposite. 

Let AB represent the vertical face 
of a solid partially immersed in a fluid 
whose horizontal surface is CM, its 
disturbed surface MLK. Having 
traced a canal vertically from C to D, 
thence horizontally to P, and after- 
wards vertically upwards, to termi- 
nate in the disturbed surface at L, 
it is obvious, that the equilibrium of 
the fluid contained in this or any 
other canal, is essential to that of 
the whole mass. Now the horizontal portion DP is already 
in equilibrium with respect to all the attractions acting upon 
itself, since the attraction of the plate is not supposed to ex- 
tend so far, and it may therefore be regarded as the mean 
of communication between the two vertical branches CD and 
LP ; the pressure at the lower extremities of which must 
thus be equal. Now these pressures are caused, in the Jirat 
place, by the weights of the two masses ; and, in the second, 
by the attractions of the fluid upon the minute portions situated 
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at the two orifices C and L. But, t bein^ the inclination of the 
surface at Lto^hefiorfaotl;' i K'lhe'attmctrtt''fol»"MC - i the 
quantity of fluid -'at L, subjected to the ; nttractionv is propor- 
tional to the secant of t, and therefore the whole attrition 'is 
IE see' *. But of this force one portion is acting in' the direction 
of the canal, the other against its •sides; The former of these 
two is as the cosine of t t and hence the compression caused in 
the canal is K sec I. cos » or K 'itself. The "fluid therefore'ia 
(as indeed is demonstrated in *the third section of the subject - 
paper) in equilibrium with respect to the force of coheston ;' but 
it is not M in respect to that of gravity,' so that the equilibrium 
cannot take 'place unless the surface LM€ is horizontal: 

The same conclusion might have been deduced front the 
consideration of the equilibrium of a parade of fluid situated at 
the point L'." Such/ ii particle is acted on only by tWo forces; 
that of gravity,' and 'the cohesion o^the fluid ; now the latter of 
these i« already perpendicular to the surface, wherefore no equi- 
hbriuui cab exist-, unless the other 1 also is perpendicular to it, 
that is, unless the surface at L be horizontal. 

The above reasoning appears to me sufficiently conclusive ; 
yet, as the method differs considerably from that which' has oc- 
casioned these remarks, it may not be improper to consider the 
subject in the same light with our author. 

Let, then, MLK represent a small por_ 
tion of the inclined surface, LP a vertical 
plane; a particle placed at L is attracted 
by the whole fluid with a force K, whence 
that portion of this force produced by the 
wedge M LP, is ^K — ^Kanl; and 
the part due to the wedge PLE is 
i K + £ K sin 9. After establishing, in 
the most distinct manner, this proposi- 
tion, he proceeds : 

" Returning now to the canal below the vertical plane PL, 
and the level surface of the fluid, let t denote the inclination of 
the curve at L to the horizon ; the canal would be in equili- 
brium with respect to the corpuscular forces that act upon it, if 
the attractions upon all its vertical sides were equal. But, ac- 
cording to what has just been investigated, the upper end is at- 
tracted by the fluid beyond the vertical plane PL, with a force 
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equal to \ K + £ K sin (, and the attractions upon each of 
the remaining sides- is only equal to J-K; wherefore there is 
art excess of attraction equal to J Ksinf, winch causes the 
drop of liquid at the upper end of the canal to press on the 
fluid above it, with a force equal to i K sin I acting upward, 
and sustaining the part of the ring cut off by the vertical plane 
LP:" - - ■■■ -u - :lfl .-. ,-< 

Nw^here-it is to be remarked, that the force i'K'-f ^-KsuiC*; 
is part df the entire force K» and that it acts not 'upwards, bat 
ia the direction of' the normal to the enrve surface at L, and 
that, instead' ef tendhfg to support' the superior fluid, it merely 
goes tcgenerate <a compression id' the interior nucleus. 

If wii examine the composition of this force aright, one part 
of' it, K'cosf, is acting in <tbe direction «f gravity, and the 
other, Kein*; impels -the 1 drdp of fluid" at L itt'a honBontal 
direction,' but in establishing,' from this decomposition; the 
conditions wf equilibrium, .we are at liberty to reject 'none of 
these 'forces; yet, granting that we were' so, it appears to me 
very improbable, that the part J K sin i retained, would pro- 
duce the effect- in question. I can easily conceive that a repell- 
ing force wt L, might tend to support the' superior fluid ; ; but 
how an attraction can do that is to me quite mysterious; it ap- 
pears as if I were told, thai, standing to the northward of an- 
other person, and pulling him, this exertion would tend to push 
me northward. 

My principal object, in making these remarks, is- to prevent 
the belief that a complete solution of the difficulties of this im- 
portant subject has been attained. I have as yet seen 1 no satis- 
factory -explanation of the elevation add depression of the sur- 
faces of fluids, when brought in contact with solid matter ; and 
these 'investigations induce me to believe, that the whole ap- 
pearances are due to a change in the corpuscular arrangement 
produced by the simple contact of a heterogeneous substance, 
the laws and nature of which change are, and perhaps for ever 
will be, unknown to us. 

81. ST AUDEEW'fl SqUAHK, 

E&iiburgh, Fib. 8. 1830. 
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Account of the Larva of a supposed (Estrus Hominis, or 
God-Fly, which deposites its Eggs in the Bodies of the Hu- 
man Species ; with the particulars of a Case communicated 
by Dr Hill of Greenock. 

An accurate knowledge of the natural history of the genus 
(Est r ns (gad-fly or breeze), is of great importance in an econo- 
mical point of view, when we consider that the most valuable of 
our domestic animals, the hone, ox, and sheep, form the usual 
nidus for their development and increase, and are frequently 
incommoded, sometimes essentially injured, or even destroyed, 
by their attacks. The insect called bolts by farriers, is the larva 
of the (Estrus Equi, and although Mr Bracy Clark (to whom 
we owe the best account of that and other species of the ge- 
nus *), concludes that, upon the whole, they are not injurious 
to the horse, it appears from the accounts of Valisnieri, that the 
epidemic which proved so fatal to the horses of the Mantuan 
and Veronese territories during the year 1713, was primarily 
occasioned by these larva*. The disease called staggers in 
sheep is likewise occasioned by an Insect of this genus ((Estrus 
avis), and the hides of cattle are perforated by another kind, 
which lives beneath the skin. The reindeer of the Laplanders, 
which has been said to unite in one animal the useful qualities 
of many, is more than almost any other a martyr to a species of 
gad-fly, probably peculiar to itself, and therefore named by na- 
turalists (Estrus Tarandi. 

That man himself, the " Lord of the Creation," should be 
the subject of similar attacks, is not so generally known. Hum- 
boldt, however, mentions, that he examined several South Ame- 
rican Indians, whose abdomens were covered with small .tumors, 
produced by what he inferred (for no very positive informa- 
tion seems to have been acquired on the subject) to have been 
the larvae of some species of (Estrus. Larvae of analogous forms 
have also been detected in the frontal and maxillary sinuses of 
Europeans ; and the surgical and physiological journals of our 
own and other countries, have reported extraordinary instances 
• Sd VoL of Linn. Tram. 
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of flies, beetles, &c. working out their way from different parU 
of the human frame. 

Mr Clark mentions a case in which the gad-fly of the ox ap- 
pears to have left its accustomed prey, and deposited its eggs 
in the jaw of a woman, who eventually died of disease produced 
by the botts which sprung from the eggs. Leeuwenhocck ob- 
tained maggots from a glandular swelling on the leg of a wo- 
man. These he fed with flesh tilt they assumed the pupa state, 
and afterwards produced a perfect insect as large as a flesh-fly. 
Lempriere in his work on the Diseases of the Army in Ja- 
maica, records the case of a lady, who, after recovering from a 
dangerous fever, died a victim to the maggots of a large blue 
fly, which sometimes buzzes about the sick in the West Indies, 
and which, in the case alluded to, made their way from the 
nose through the an cribrifbrme, and so to the brain. A re- 
volting instance of scholechiatis is narrated in Bell's Weekly Mes- 
senger, as quoted by Messrs Kirby and Spence *. A pauper, 
of the name of Page, was in the hahit of secreting the remnants 
of his food betwixt his shirt and skin. On one occasion, a piece 
of flesh was so concealed, when the poor man was taken ill and 
laid himself down to repose in a field in the parish of Screding- 
ton. The weather being hot, the meat speedily became pu- 
trescent, and was bhwn by the flies. The maggots, which were 
of course hatched almost immediately, after devouring the meat, 
proceeded to prey upon the body of the pauper, whose still liv- 
ing form, when discovered by some neighbouring inhabitants, 
presented a most appalling spectacle. He was carried to a sur- 
geon, but died a few hours after the first dressing of his 
wounds. 

These, and other similar eases, ought not to be considered so 
much in the light of ordinary or natural effects, as the result of 
accidents produced by filth and disease. It is otherwise,' bow- 
ever, with the gad-flies, whose natural habit appears to be to 
deposite their eggs beneath the skin, or among the hairs of qua- 
drupeds, in a healthy or unimpaired condition. Although sys- 
tematic authors have described an (Estrus homims, said to de- 
posite its eggs beneath the skin of man, and to produce ulcers, 

■ Introduction to Entomology, vol. i. p. 138. 
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which sometimes prove fatal, yet- nothing seems to have been 

added of late to these vague indications, in illustration of its real 

history. 

The following ia an authentic instance, which lately occurred 
to our knowledge, and with, the particulars of which we wetw-fai 
voured by Dr A. Hill of Greenock. George Killock, steward 
of the ship Cecilia, while in the harbour of George Town, Dei 
merara, during the month of September 1888, felt an extreme 
itching in a spot situated on the lower.aod back part of the right 
arm,. which he frequently rubbed and scratched. ■ The feeing 
was quite different from that caused by the bite of the mus- 
quito or sand-fly, with which he was sufficiently familiar. Ere 
long, something like a boil or. indolent tumour formed, which oc- 
casioned, great pain, as if a sharp instrument had been < thrust 
into the arm, or as if suppuration was going on. at the bones. 
This extreme pain came on periodically in paroxysms, and the 
arm was poulticed for a length of tine. The swelling was not 
so-great as to affect the movements of the joist, and as there 
was no appearance of its coming to a point, applications were 
given up. Oneday, about five weeks after the commencemtnt- 
cf the pain, Keilock observed some bloody matter on- his shirt- 
sleeve, which he shewed to the captain, when the latter distinct- 
ly perceived something in motion in the centre of a small ori- 
fice, which had become apparent on the tumour. The motion 
increased, till, to his surprise, the head of an insect protruded it- 
self; -and this it continued to do daily, though the animal was 
observed to withdraw into its burrow when any one came near, 
or- even pointed at it. The pain at this time was so- acute as to 
cause sickness. The chamber of the insect seemed exactly to 
fit its body, and merely admitted of its motions outwards and 
inwards. It occasionally discharged a quantity of blood-co- 
loured matter. Many attempts were made to seize it, but it al- 
ways instantly retreated, and the aaptain, not knowing but that 
it partook of the nature of the Guinea worm, with which -he was 
well acquainted, was fearful of a forced r extraction, lest it should 
break asunder, and leave a principal portion in the wound j 
However, if was observed to protrude more and more of ka 
body every day, and, upon one occasion, it came out to the 
length of more than an inch. At last it dropt out of its own 
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accord upon the cabin-floor, with a noise resembling th*t 
which a pebble would make on falling on the ground. . It kept 
moving and turning about for some time, tike an earuVwocm, 
hut, ere lung, shrunk into nearly half its previous sise. ..The 
atmosphere was at this time cool, the ship being within a week's 
sail of Greenock. The insect lived ..for three days, ami .was 
then put into spirits, after which it shrunk still more. . Calcu- 
lating from the. period at which the itching was first felt, it had 
lived \a .Hillock's arm, in the lacva state, for about six weeks. 
The. wound healed, readily, leaving externally tha appearance of 
a small scar. , . . . 

. In the 13th edition of the Systema Natures there is no men- 
tion .of tbjs insect Gmelio, however, says, .that it dwells .he* 
neath the skin of . the . abdomen six . months, penetrating deeper 
if it he disturbed, and becoming so dangerous as sometime? to 
occasion death. In Dr Turton's General System, of Nature, 
there ia the. following notice of this insect, or. of one of which 
the habits are similar. " (Eatrus hommis. Body .entirely 
brown. . Inhabits South America, Linne,. op. Poll, Nard, Beytr., 
p.. 157. Depositea its eggs under the skin, on the bellies of the 
natives; the larva, if it be, disturbed, penetrates deeper, and 
produces an ulcer which frequently becomes fatal." 
, .. We are informed that Hillock, .previous .to this attack, while 
at work, usually wore bis shirt-sleeves rolled up above his eL, 
bows,; and that, while, in George Town,. Demerara, he . gene- 
rally slept on deck. It is easy then to suppose, that the, Oestrus 
or parent Ay had availed itself of a proper opportunity to-depn* 
site its egg. upon his arm, probably by a slight puncture. of. the 
skin,., by means of the ovipositor with which it. is- furnished. 
When the larva had attained its full size, it dropped out, .in- 
stinctively searching for a covering of natural earth, in which 
to undergo the intermediate state of pupa, which it is des- 
tined to assume for a time before it becomes a winged insect. 
The instinct of the parent, however admirable under ordinary 
circumstances, was of course insufficient to provide against the 
accident of Hillock's being a seafaring man,— and the larva 
could not have attained the perfect state, for want of the pro- 
per nidus in which the pupa is accustomed to repose. Had a 
flower-pot containing earth been on board the vessel, the dif- 
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ferent changes of the insect might have been observed, and our 
knowledge of the species completed. As it is, we are ac- 
quainted with the larva alone. Its description is a» fallows': — 
Length, in its present shrivelled condition, seven-tenths* of an 
inch; circumference round the centre or thickest part one inch ; 
colour pale dingy apple-green, tinged with brown. The mouth 
appears to have been somewhat tubular, but is furnished on ito 
upper part with a pair of sharp minute hooked crotchets, -of . a, 
shining black colour, probably for the purpose of adhering mote 
firmly to the spot from which it was desirous to draw its food. 
The eyes are large and prominent ; their colour brown.. The 
body is composed of nine rings or segments, exclusive of the 
head and anal portion. There are. thus, in all, eleven segments* 
besides the mouth, the exact number of which the larva: of. the 
European species consist. There are no feet These organs 
are, however, obviously supplied by transverse circles of small 
black spines or hooks, with which the principal segments of -ffce 
body are furnished ; and, besides these, there are several rounded, 
unequal protuberances on the back and sides. The latter are 
possibly produced or rendered more apparent, by the decrease 
of size which has taken place. Supposing these minute .spinous 
hooks to be, along with the skin, under the control of flouscuj 
lar action, (and Lyonnet has beautifully exhibited the compli- 
cated muscular structure of another larva), then, according, to, 
the direction in which the hooks are pointed, a wriggling, moi 
tion would produce either outward or inward progression, , and 
serve all the purposes of locomotive organs, just as.. (to f&e :». 
familiar illustration) an ear of barley placed within [th^ slcos.eo^, 
a pedestrian, works its way in a direction opposite to that to* 
wards which its beard is directed. , ■:,-.<,•, 

■ ,.-. ..'m"i 
Larva of (Estrus Hominia. ,,.,, gi |. 
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Description of the Apparatus or Signal-Post Jbr regulating 
Chronometers. By R. Wauchofe, Esq. Captain B. N. 
With a Plate. Communicated by the Author. 

Mr Dkab Sib, 

A hk enclosed drawing will more fully explain the nature of 
the plan gifen in the last Number of your valuable Journal, for 
ascertaining the rates of chronometers by an instantaneous sig- 

In addition to what was there stated, I have only to suggest, 
that in a situation such as the Gallon Hill, for instance, near 
Edinburgh, where there is an Observatory without a regular 
observer attached to it, it is not imperative that the true time 
should be shewn every day ; but when a meridian observation 
of the sun is taken, the flag may be hoisted at noon, which .'will 
intimate that; the ball will drop at one o'clock, .or any other lime 
which may be .fixed upon. The flag . should, as mentioned in 
the accompanying description, be hauled down precisely one 
minute before the true time is shewn by the ball. . ■> 

By this most simple contrivance, any gentleman belonging to 
the Astronomical Institution, who knew the error of the Obser- 
vatory clock, might, any day that was convenient, announce the 
true time to the towns of Edinburgh and Leith, and. to the 
shipping in Leith Roads. , ■ ■ 

At a foreign port, where a resident observer cannot be ob- 
tained, a transit instrument may, nevertheless, be fixed in the 
meridian of the place, and a flagstaff .for the instantaneous sig- 
nal be erected, and placed under the charge of some careful 
person, to be used by any man-of-war or merchant ship, having 
time-keepers on board, touching there ; as the observation by 
the transit of the sun over the meridian, is both more accurate 
and more easily obtained than by the present method in general 
use, viz. by a sextant and artificial horizon. 

Should this plan for shewing true time be universally adopt- 
ed, which, from its simplicity, it bids fair to be, both by this 
country and by France and America, there will then be no port 
of any consequence into which a ship can enter, where, an accu- 
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rate rate for the time-pieces on board may not be found. Chro- 
Dometars will 'be more generally adopted) and the risk attached 
to both life, and property embarked in ships, be much dimi- 
nished. .■■•'■-; 

I shall feel much obliged by your giving this a place in the 
next Number of the Edinburgh Philosophical Journal. — I re 

R. W-ABcuore- 

Eum Doddikostoxk, 

Desmptkm ,qf the Sigru&Post for regulating Chronometers. 

DOB, Plate V., is intended to represent the interior of an ob- 
servatory, through the roof of which, the halliards d (or hoisting 
line of the ball C) pass, and are then secured at x, by the disen. 
gaging lever a/, x -is intended to represent a time-piece, or the 
obaervatory r clock, by which the signal is regulated. The 
drawing represents a time-piece ss, placed upon the same table 
with the disengaging lever y, so as to allow the observer to have 
bis eye upon the time-piece, and his hand upon the disengaging- 
(ever, that the signal may be instantaneous. 

A C represent two balls, of four or five feet diameter, made 
in the usual way of black canvas and iron wire. A B represents 
ah into, rod, .which secures the upper ball A, to the upper out- 
rigger, and passes through the diameter of the ball C, and is 
secured upon the Lower outrigger at B. Upon this rod the hall 
C traverses. A segment of the ball A is cut off at the point of 
contact of the two balls, as iu the drawing, that no daylight 
may be seen between them, when in the position there repre- 
sented; 

d r epre s ents the halliards (or hoisting-line) of the ball C, 
which is rove through a small block on the upper outrigger, 
and passes through the centre of the ball C, and through the 
roof of the observatory, and is there secured by the disen- 
gaging lever y at x, upon the table, where the regulating 
timekeeper 2, is placed. 

1 e represents the downhaul of the ball C, at the end of which 
and about (but feet from the ground, a weight is attached. 

D,g,t,z eC b,Google ' 



PLATE V. X&Tm,mJ*il.Ji*r V.l.s p . „-; 



■d i,AMUJ,£*m.'/$M ^,ftv::.V 



3,g,t,zJh, Google 



;■ ■..!; ,'jl 



.am .1 . I . 



: h,GoogIe 



Captain Wauchope on regulating Chronometers. 391 
y a; represents the disengaging lever secured on the table, 
which is explained in' the figure below', and so constructed, that 
a slight movement of the. hand at y disengages the halliards, 
which are secured at x, so as to allow of an instantaneous *Vi 
partition of (he halls. The ball C (as 'above 'mentioned, having 
a weight attached to it, at the end of the downh'aul) instantly' 
falls to If, along the iron 1 rod A B, which is JYejit at a distance 1 
from the flag-staff by the. two outriggers,' and which prevent 
the ball £• from being affected by the wind. 

The ball C will take about four-tenths of a second to fall its 
own diameter, fire feet, which separation of the two balls con- 
stitutes the signal. The halliards should,' therefore, be disen- 
gaged four-tenths of a second before the true time. 

Five minutes before the signal is made, a red flag, with a 
white ball, should be hoisted as a preparatory signal ; and, pre- 
cisely one minute before the ball C drops, the flag should be 
hauled down. The ball should drop thrice, at the interval of a 
minute 1 betweeh each time', for the 'convenience of observers. 

Description of the iliseiigaging' Lever, as ikmininthe Lmber 
Drafawtg. ' 

aa, aa represent two thin upright iron plates, one-eighth 
of an inch apart, rivetted upon the plate m n. b is a thin, 
iron plate, with a hole' in the lower end, as seen in the separate 
drawing of it b x; this is inserted between the two plates 
aa, aa, and has a hook at the top, for a chain at the end of 
the halliards to hook to ; the hole x, corresponds with a simi- 
lar hole in each of the plates (aa, aa), and is secured in the po- 
sition, as in the drawing, by the joint R, of the lever y, which 
is here drawn out' to shew it. The lever y traverses upon 
the pivot P, having a joint at S, to allow it to play freely. A 
slight motion of the hand at y, disengages the joint R from 
the plates aa, aa, and sets ft, to which the halliards are at- 
tached, at liberty, and allows the ball C instantly to drop. 

The reason why a chain should be attached to the lower end 
of the halliards, is to allow for their contraction and expansion 
in dry or wet weather. 

t 2 
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On Miargyrite and Jamesonite- 

t. mABOTBITB. 

This mineral, formerly confounded with the Red Silver-ore* 
was first separated from it by Mobs, under the name Hemi- 
prismatic Ruby Blende. H. Rose of Berlin adopts, the view of 
Mohs, but. gives to the substance the name of Myargyrite, from 
KtyetK, silver, and pw, less, because it contains less silver than 
red silver-ore. It is found at Braunsdorf in Saxony. On ana- 
lysis, it afforded 

Sulphur, 21.96 

Antimony, 39.11 

SUrer, 36.40 

Copper, 1.06 

Iron, 0.63 

99.17 
As 36.40 of silver take up 5.41 of sulphur, in order to form 
sulphuret of silver, and 39-14 of antimony and 14.65 sulphur, 
the quantity of sulphur in sulphuret of antimony is to that in 
sulphuret of silver as 3 to 1. This mineral contains, besides, 
small quantities of sulphuret of silver, sulphuret of copper, and 
sulphuretof iron. 1.06 parts 'of copper'take up 0.54" of sul- 
phur, inorder to form the highest sulphur state ; and 0.68 parts 
iron require 0.74 parts sulphur and 0.62 'parts iron, to form 
sulphuret of iron. The composition of ' this mineral,' which is 
analogous to that of the zinkenite, is expressed by the follow- 
ing formula, 

. , , ■ Sb + Ag. ... 

It. results, from this composition, that this mineral 'has the 
same constituent parts as dark red silver-ore, butcfa very 'diffe- 
rent relations,' so that it cannot be viewed as a mere -variety of 
red silver-ore, but as a distinct species. ■ ' ' 

, II. JAMB SON! TB. ,>" 

This mineral, occurs -in Cornwall and in Hungary; but in 
neither is it abundant 

It was first described by Mohs, under the name Axotomous 
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Antimouy-glance, afterwards by Haidinger under its preaent 
name, which is that adopted by mineralogists. The following 
three analyses of it were made by Henry Rose: 



Sulphur, . . . 22.15 


22.63 


Antimony, . . 34.40 


34.90 


Lead, 40.75 


38.71 


Lead, with slight trace) 
of Iron and Zinc, j '" 




0.7* 




0.10 


Iron, 2^0 


8.04 



99.73 99-72 

The proportion of sulphur taken up by the antimony and lead 
is as 12.87 to 6.33, also as 8 to 1. ' The overplus of sulphur is 
sufficient to form with the iron iron-pyrites. Although the mi- 
neral appears to be pure, yet we cannot admit that the 'quantity 
of iron-pyrites is an essential ingredient of its composition. The 
essential composition of Jamesonite may be expressed by the 
following formula, SSb + SPh. 



On the relative Jge of the different European Chains qf Moun- 
tains. 

V/iceho remarks, that he did not conceive how two augurs 
could look upon each other without laughing. Not many years 
ago, the saying might have been applied to geologists, without 
their having much reason to complain ; for the science which 
they professed was then a mere collection of absurd hypothe- 
ses, ndt rendered necessary by any accurate observation. If ow, 
however, the case ia different, and geology occupies a place 
among the sciences. - The number of particular investigations of 
which it is composed is immense, the facts collected are as nu- 
merous as accurately observed, and some of the general results 
that have been deduced from them deserve the greatest at- 
tention; for they throw light upon the original state of the 
globe, and upon the frightful physical revolutions which it has 
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'Hiidwgotte, a( distant piriodB wfpaftted byiintor^ais of tranquil- 
lity. ' ■• ■-•'■■■' ■■ ,.!.' V. » "... 

Perhaps on a -fattae oeeasioo; l!dt«lt4««aa«tr»An^**ttbWf 
these great phenomena ; but in the present article, I shall con- 
fine myself to a single subject j the .relative age of the different 
mountain 1 chains m Europe. " Ih selecting this ^object, J have 
been less determined by its novelty, than by the clearness and 
methodical accuracy with which M. Elie tie Beaumont has treat- 
1 ed it. I: have also to say, that I have had the ademntage of de- 
riving from his friendly communications information wltawnt 
which it would have been impossible for me to draw up the pre- 
,sent article, the original mpinoir no|. having yet made its ap- 
pearance. , It.does not belong to ny-'lo foresee the estimation in 
which geologists' will hold M. Eh'e de JJc3umoat> investiga- 
tion ; bqt I am greatly deceived if they i wi|| not unanimously 
consider it as one of the most. curious. #nd best conducted. Tbe 
very favourable report which MM.-Erongniart, Brochant, and 
Beudant have given of It in the, Academy of Sciences, will, 
I suppose, ensure for if end approbation of all the -scientific 
world. ■ " 

It is an opinion now nearly universally ! admitted, that the 
mountains havfi been formed by Mpnsiwiig; that they 01W0 issued 
from the bowels of the earth by violently perforating its crust, 
so that there has perhaps been a period when Bbe surface of the 

globe presented no remarkable inequalities. ->'^ '■ ■■:■ .1. .;j 

: Since this view has been adopted* diffioultiosthat ItarnsliitbeWo 
proved insuperable have disappeared .from .science. It will be 
seeit for example, how we can now explain tho^seneeyf shells 
on the summits of the loftiest mountains, without suppQeiag that 
the sea had covered them in their. present state; It is Buficient 
to say,-iQ&cti that these ; mountains, m issuing Jjroat tha, \fimmf 
of the waters,- raised vritb them, 'and carrjed to-wteigsjltof three 
or-fcur thousand ^inis, the formation deposited- by ,<he*Ba.i . 
The moment the geologist admits the formation of- moun^aias 
by means of upraising, numerous interesting subjects of inquiry 
present themselves to him- He has to ask, for example, if all 
the great chains have risen at the same period ; and in the^oase 
of a negative reply, what is the order of their relative antiquity. 
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Soeh ateprei^Blv-U»nuea*iooa which have engaged die!, ji- 

tendon of M. Elie de Beaumoht i^-and there: is reason to think 

[4hU'Ull^fe«ipm^!i»t|jMiHAtWim. The foUo*^ngJirc his 

nvm**#^x$,to l Engi&iT^in)Sa%*ny'> U*'<36tfe<TOt m 
totolBllgm afcd nfaw*t.^W**Fatw(, is the fiat that Jua been 
MtsadqtsVAtt tow in4qntitbputi.,d«*ri«(» which ,M.a«. Beaumont 
bmijtt , nw*aW«ed.j. The systemiof ifae Pyreocteiaiwl, Appe- 
ron^)ahbottgfamarei«W*n«te and of greater: elevation, i«. of* 
■Mtahviob ancient date, n/iJbeisyfteia.of t«* westkra Alps, .«f 
whiohrtheiewbtel iuassiof Mont Btafefacms-Kpsct, waacaiaed. 
Jaografttntbo Byrcdtea, Lastly,. a&au-th niawg^pntanw'to 
1 4tmts j QBMnaHfiDMd, In giy en i me do tb&ceatnd 'Alps, (St Go- 
jthan^fith^ VwtottX:aiid LeberortjMMintainB, Bear Avignon, and 
/ni^ipfpaafaitiibyjtodwiHi m ah yaB MoMDtaigB in Aria, and. the 
Allftsitangeio Afiaea. .■,... ...... . r.'v. 

. I**A)plfe«nwdthaseir^iuhBfiret,m the hope that their sin, 
^auty.roay-rag*g«tl» reader to follow, with more attcntfca 
itbmsoraewhat minute details which will enable w to determine 
their accuracy. 

■i Among. Jba numerous and diversified depositea of which the 
crust of thagtabe is composed, there are some which have been 

■ r r Tho scdmicat^ry. formations property so called, are composed, 
in whole or in part, of detritus carried along by the waters, similar 
■to the mud of «ur rivers, «r the sands of the sea-shone. These 
atutdsi rBoreor. leas oummmuted, agglutinated' by calcareous or 
siliceous fivitbs form the arenaceous rocks called sandstone*. 
■'■ Certain limestone formations are also tanked among those 
■which .are ealled> sedimentary, ey^ 11 although, which is rarely the 
vaasy they heave no sedimentary residuum after being dissolved 
in taiUio *cidy the rtmain* *f shells which they contain shewing 
in another slid perhaps stilt better manner, that their, formation 
has also taken place in the bosom of the waters. 

The 'sedimentary formations are always eoniposnd of very dis- 
tinct successive, beds. The mare recent may be divided into 
four great sections, which, in the order of their antiquity, are 
the following : — Oolite or Jura limestone— The green-sand and 
I 
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nhalk system— The tertiary formawms— Lastly, the firator old 
transported or alluvial deposi tea •, *■ ! 

■ Although all these formations have' been deposited by ;tbe 
waters, although they are met with in the. tame localities, and 
upon each other, the transition from the .one to tbe:next specks 
does not take place by insensible gradations. ■ A sudden ,aad 
abrupt variation is always observed in the physical natnweoSthe 
deposits, and in that of the organized ' beings, whose remains 
occur in them. Thus, it is evident, that, between the epoch at 
which the Jura bmestone was deported, and that of the pmn- 
pitation of the green sand ami chalk system which, coven it,* 
complete renovation in the state of things took place at the sur- 
face of the globe. The ■ same may be said of the epoch which 
separated the precipitation of the chalk from that of the tertiary 
formations, as it is equally! manifest that in each, place the state 
in which the nature of the fluid from which the formations were 
precipitated must have completely changed between the time of 
the tertiary formation and that of the old transported or alluvial 
formations. ■ . . . ■■ .1 

" With the object which I have in view, an accurate definition of these 
formations is unnecessary. I might even have contented myself with nam- 
ing and designating them as Nos. 1, 2, 3, 4. No! 1 would have' been, far ex- 
ample, the oldest sedimentary formation of the *rar, thst.-.whici Uie vtkara 
.cover, in a word, the Jura limestone. , No, * would then be^found connected 
with, the superior formation, or that of the . transported deposites. , I shall, 
however, give a very brief account of these deposites, in as far as regards their 
nature and aspect. - .',..., i 

M-deHumbohlt has given the name of JitralintiHotu: to tin! vast BedicwM- 
tary depoaiU of which the Jura Moud tainsare in a great measure cofaposed, 
and if bich is formed by a whitish limestone, sometimes compact and uniform, 
lite the lithographic limestone which is extracted from it, sometimes com- 
posed of small round grains named Oolites, whence the designation ' of oofitic 
CMMftme." .' I- 

;> PShe atJaseatart jxamOmtamoftHbig tb&tmfa'!*'* and; tht e*«#j eoa- 
jB*ts,of asyecenjou of sandstone beds,. often mUedwith aJarge.qsuuitJty^f 
small green grains of silicate of protoxide of iron, and surmounted by a very 
thick series of beds' of chalk. The beds of both species which form 'the cliffs 
of the English Channel are the type of this kind of formation. -' ' 

- The tertiary saMnuMtary formation ia that of the iwigbbourbaod of Bari* : II 
is a very varied succession Q f uedi.of clay, limestone, marl, .gypsum, *udk 
stone, and buhrstone. 

Lastly, The old alluvial formations derive their name from their resemblance 
to the alluvia produced by the rivers of the present period. 
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These distinct and abrupt variations in the nature of the suc- 
cessive deposites formed by the waters, are considered by geolo- 
gists- as the effects, of what they have called the revoluiisng of' 
the globe. Although it may seem /difficult t» say very precisely 
of what these revolutions consisted, their existence is act the leas 
■certain. 

f- . I: haro. spoken of the chronological lowkr in. which the dif- 
ferent sedimentary formations had- been deposited. I ought, 
.therefore, to say, that this order has been determined by fol- 
lowing, without interruption, each kind of formation into regions 
' when it cotdd be positively determined, and over a great hori- 
zontal extent, that a particular bed lay above another of aeer- 
tain kind. Natural breaks in the strata, cliffs on the sea-shore, 
^common wells, artesian wells, and the cuts of canals, have 
afforded great assistance in this determination. 
■ ' fihave already remarked, that the sedimentary formations 
are stratified. In plain countries, as might be expected, the 
^disposition of the beds is nearly horizontal. ■ As we approach 
mountainous countries, this horizontally generally alters ; and 
upon the sides of the mountains, certain of these beds are 
highly inclined, and even sometimes become entirely vertical. 
Could the inclined sedimentary beds which are seen upon the 
slopes, of ' mountains, have been deposited in oblique or vertical 
positions-? Is it not more natural to suppose, that they originally 
formed horizontal beds, like the contemporaneous beds of the 
same nature with which the plains are covered, and that they 
were Baited. and turned up at the moment when the mountains 
on whose sides they rest emerged ? 

As a general' proposition, it 'does not seem impossible that the 
slopes of the mountains have been encrusted on the spot, and in 
their present position, by sedimentary deposites, since wc daily 
see- the- vertical sides of vessels in which selenitic watets are eva- 
porated becoming' covered with a saline layer, the thickness of 
which. goes on continually increasing ; but the question which 
we have proposed to ourselves is not of so general a nature, for 
all that we have to determine is, Whether the known sedimentary 
beds have been thus deposited P Now, this question may be an- 
swered negatively, as I shall prove by two kinds of considera- 
tions, totally different, from each other. ' 
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Incontestable geological observations have 'shewn, that the 
-limestone beds which form the summits of Bilet iwSavoy, anil 
Mont Perdu in the 1 Pyrenees, having an devotion «f^ibin three 
■to four thousand yards, have bees Armed attn* sattrt'tinKMw 
■rhedhatkiof tlw >eiffs on the shores of thw EwgJSBh €9»m»fll» 'If 
the mass of water from which these formation* have been precipi- 
tated %ad been raised to a height of from three toluurtndtuerad 
yards, France ; would bave' been entirely covered 'by it,,<md 
sitnilar deposites would have existed upon all the b*'igikt*Ao£e- 
rior to three thousand yards. Now, we observe, on' thj> con- 
trary, in the north of France, where these dedosftes-appew'to 
have been very little disturbed, that the chalks never -again a 
height of more than two hundred yards above the present rsea. 
They present precisely the disposition of a deposits, which bad 
been formed in a basin filled with a fluid, whose level 'sad mat 
attained any of the points at present' having as elevation of 
more than two hundred yards. 

I pass to the second proof, borrowed from Samsung "and 
which seems to me stffl more convincing. 

The sedimentary formations often contain rolled pebbles of a 
nearly efflptical form. ■ In- the places where the stratification of 
the oYposite is horizontal, the longest axes Of these pebbles are 
all horizontal, for the same reason for wMch an egg doe* wot re- 
main on- end'; but where the: sedimentary beds are inclined at 
an angle of 4fi*,"the larger axes of a great number' of these 
pebbles also fornransdes of 48° with the horiEoh ; and when the 
beds 'become vertical, thenng-'axes of many of the pebbles are 
vertical. 

The sedimentary formations, therefore, as is demonstrated by 
the observation of the pebbles, have riot been deposited on the 
spot and hi the position -which' they now occupy: they have 
been mora or less raised' at the moment when die mountains 
'whose sides they cover issued from the bowels of the earth *. ' 

■ To be convinced, that in the act of the rising of a horizontal bed, all the 
long axes of the pebble* which It contain* could not have become vertical, 
one has only to trace lines in different directions cm a horizontal plana,' and 
to make it afterward! turn round a certain hinge. In this motion, all' the 
lines parallel to the hinge will remain constantly horizontal. The perpendi- 
cular lines to the hinge will, on the contrary, be inclined to the horizon, the 
whole quantity by which the plane moves ; so that, at the moment when it at. 
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i- It-is now evident, that the »*c&»e*tary. formations whose beds 
..present chiemWffca.oo.ibe sk»pw^£ m m mk nva ^ M im&n*i:ar 
■ BeMkpl- dirtxtionsi, existed i«£ore ties© •auntaiijft ware jgaf»d. 
The equally sedimentary fort aa Woa v/kith prciong timrwkxs 
iiorixmtaiijf xmui they meat these slopes, are, on the contrary, 
:nf.a-cVitepDs*orTO*pitlwtof>ditt^ 

sit caiutotWtNtwqmad that; miasumgfrom thrgroumi,_tt&b«uld 
>.MOt b»ve raised at ansa all the- beds that existed '0 the district. 
.i.iLetius. plate, proper uames, in, the general and very simple 
•tfeeocy >wliich we im*e just .unfolded, and Mi de Beaumont's 
discovery will -be proved. 

. Of the.faur species of sedimentary formations wbu;h. we have 
whore rfkstingttsbed, three, and they an the highest, the near- 
■ .est .*».«be surface of the globe or the newest, are prolonged in 
, b©*i»en(al beds.frorai die moimtujas of Saxony, the .Cote d'Qr, 
t,«»ili'iwef ; one,ihe Jura or oolite limestone, alone is seen rawed. 
Therefore the Erzgebirge, the Cote d'Or, and. Mount ■ PUas in 
i Jr>i^ih*ve -issued from the globe after the formation of the 
oolite limestone, and bekm the formation of the other three, ae- 
, i$H»efltary( depositee. ,,On the slopes of the Pyrenees and Ap- 
i .peninee,) . there are iwp raised formations, via:, the oolite lime- 
wtnne and the green-sand and chalk formation. The tertiary 
formation! and the tdlfu/ial formation which cover it have prer 
, seined .'their original horiaontaliiy.. . The mountains, of the Py- 
jfaaeeMnd'Appeainea are-.thetefore were modern than^e Jura 
Jitneatw»a.apd the greatwand which they bare raised up, *nd 
tddea; than the terjjary formation and the alluvial formation. 

The western Alps (among others .Mont Blanc), have raised, 
v likR wholly reoees, 4li a. oolite, limestone and ibe green-sand ; hut 
B>e^.haye,^nmj>|o^er,-Kaised the. tertiary roclw;, the alluvial 
dgpos'Vf aiaac. remaining hpriitpntal in the neighbourhood of 
these mountains., i .Tfc&.riswg of Mont Blanc; must, therefore} 
havaibeen between, the, period of :the formation of the . tertiary 
rocks and that of the alluvial deposite. Lastly, on the sides of 

taiua tho vertical poiiteon, these lines wiJl be themselves vertical. The lines 
placed originally, in direction* intermediate between those of these two sys. 
IW», will fiaiu with the horizoaiingleB comprised brtween ft* and 00''. Near, 
(Ms is the.ptecise image of the disposition which the luge uea of the peb- 
bles aSec t in the raised strata. 
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the system of which Ventoux forms a part, none of the species 
of sedimentary formation are horizontal, the whole four being 
raised. When Ventoux rose, therefore, the alluvial formation 
itself had already been deposited. . ■ 

In commencing this article, I announced, however singular it 
' must have appeared, that the relative antiquity of the different 
chains of the European mountains had been discovered. We 
now see that M. de Beaumont's observations have evo* done 
more, since we have been able to compare the age of the forma- 
tion of the mountains with that of the various sedimentary de- 
posites. it 

I have already called the attention of the reader to the un- 
known but necessary causes, which have induced variations, bo 
abrupt in the nature of the deposites formed by the. waters ?|t, 
the surface of the globe. M. de Beaumont's investigation ,pw- 
uiits us to add to what had been conjectured respecting the,naume 
of these revolutions, some positive notions which are as follows: 

The sedimentary formations seem, by their nature an4 4be 
regular disposition of their beds, to have been deposited iaWmaa 
of tranquillity. Each of these formations, being characterwed 
by a peculiar system of organised beings, vegetable and. animal, 
it was indispensable to suppose that between the periods of, tran- 
quillity corresponding to the precipitation of two of these super- 
imposed formations, a great physical revolution had taken p]».oe 
upon the globe. We now know that these revolutions f|aw« 
consisted .of, or at least have been characterized by, the uprais- 
ing of a system of mountains. The two. first raisings planted. 
out by M. de Beaumont not being by any, means the greatest 
among the four which he has succeeded in classifying, ,it wilL.be 
seen that It cannot be said that, in growing oW,,tbu,gJobo r ,be- 
comes less liable to unducge these 'catastrophes, and that, ffhc 
present period of tranquillity may not terminate, like therjffaej- 
ding, by the sudden irruption of some im saewa chain, of ; jppun- 

Since it remains established that the mountains, have .-.not 
emerged from the globe at the saute epochs, it were iiajura] ;Jjp 
examine if the contemporaneous mountains do not present some 
relations of position between each other. This inquiry coirkt 
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not escape the penetration of M. de Beaumont, and the follow- 
ing is the result : — 

The directions of the Erzgebirge, the Cote cTOr, and Mount 
Piles are parallel to a great circle of our globe, which would 
pass through Dijon, and would form with the meridian of that 
city an angle of about 45 s . 

The contemporaneous mountains of the second rising,' viz. 
the Pyrenees and Appenines, the mountains of Dalntatia and 
Croatia, and the Carpathian mountains, which belong to' the 
same system, as may be deduced from the descriptions given of 
them by various geologists, are all disposed parallel to an arc of 
a large circle, whose orientation will be well determined if I' say 
that it passes through Natchez and the mouth of the Persian: 
Gulf. Thus, whatever may have been the cause, the mountain? 
which, m Europe, have issued from the earth at the same pe- 
riod, form chains at the surface of the globe, that is to say, Ion-. 
gHudinal projections, all parallel ; to a certain circle of the sphere: 
If we suppose, as Is natural, that this rule may be applicable 
beyond the limits within which it has been determined, the Alia- 
' ganies of North America, since their direction is also parallel 
to the great circle which joins Natchez and the Persian' Gulf, 
would seem to belong, in respect to date, to the Pyrenean sys- 
tem. Now, M. de Beaumont has been enabled, in this casej to 
verify the accuracy of the inference, by a careful examination 
of the excellent descriptions which the American geologists' have 
given of these mountains. It would appear from this that' we 
1 might, without much-risk, venture to conclude that the mountains 
of Greece, the mountains situated to the north of the Euphra- 
tes, and the chain of Ghauts in the Indian peninsula, which also 
come very accurately under the condition of parallelism already 
indicated, must have risen,' like the Alleganies,' along with the 
Pyrenees and Appenines.' ■' ..■ i ■' ■ . 
'The- third system of mountains in the order of antiquity, 
that of which Mont Blanc and the Western Alps form a pant, 
is composed of ridges parallel to a great circle, which would-join 
Marseilles and Zurich. . In the whole space comprehended- be- 
tween these two cities, the rule is verified with, a very remark- 
able accuracy. The chain which separates: Norway from Swe- 
den and the Cordillera of Brazil, being also both parallel to the 
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same circle, have probably perforated 'the crust ef the gM*4t' 
the same time as Mont Blanc. ■'■- ■'* • • -; ■: i >.i 

For'tle'-foKttti ancll last system of < which"M. de •BcatJfiKHit ' 
has ■ snofeenythe. great -einiEe of , rampant- -patsos ; tferotigh-ttJre, ' 
Empire of Morocco and the eaSem «strtttifcy of the'HiwjritoywB ' ; 
mountains. The parallelism has beenverined on the Voriwux- • 
an*LebertiTv«K)imtaiM'neaivATign[)n;'(h< ; SfcmhsB»ntte:an(l'( 
many other: chains in Provence;' and, lastly.'the central dhanvof ' - 
the Alps, :rte» the ¥ftlajs to Htyrin.': If parallelism be hereaisD*''- 
an indicatioo. of thedstte, es there is every, reason to -believes ■ we 1 "' 
might refer to tiiia comparatively, modern system of mountain^) -'' 
the Balkan, the great porphyritio central chain of the Caucasus* 
die Himalayan mountains and tl>e Atlas tinigtv >ii /. 

There is an immense chain of mountain*, the rsxMieXtesdhdt 
in the world, which, from its dii-ectiig^' caftnot'ihe :*ei| ii e J <to < 
any of the systems aboye described. This wham lis tbii<jgr*ai> .| 
American Cordillera. In the deficiency of naiia&ctory gedogiti -i 
cal observations, M. de Beaumont, has indulged. hi conjeefc* res <•:: 
from which it would seem, ^h acaa^ degree of ■prnba^iily,Ju»|,; 
result, that this- great chain is newer than < *he< tfporihiof liesdi 
systerns: These conjecmrea, however iagwioftsi'tboy'Diayiibhf- , 
are too much out of the limit widiiu which . I .would voufoiiiryj. 
self, to be given here; Besides, I should apprehend) that ifiau > 
tentire -parsons, might confound them with the Bfcriflfa indtwtidna I '■ 
of which I have presented an account, and. thus fiali ihtofemir. t 
I therefore hasten to conclude this article, which, ■.hssVevaaj.^.i | 
cannot do without remarking' how much die purely sBasgrapatt 
cal study of ebe chains of mountains will, be ajaapiused^ wh« i . 
the paralfefiwm- supposed by M. de Heaumonti as akiisawtise. '■ 
character of contemporaneous mountains, basing- -beers directly: .1 
verified in the moat distant points in the Himalayan aatpa,£mi - 
example, compared with Mont Ventoux, watt take, ite. -place i 
among the principles of science. Birapfejcneaabaaljan^ cnttthle ,\ 
of being retained by the most treacaerona tsajnonbynnsi jam ■ 
of every thong arb i tr ar y , as the order at antiquity trill bentbat- ■ . 
followed, wilt then guide us through the inextricable Isbyrijttfe 
of mtersecting chains, of which iu» geographer fans as yet, /been, . 
able to present a perfectly satisfactory, picture, . .<, 

Since the results obtained by M. de Beaumont have been 
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made known, I have seen that people v«e surprised at the cir- 
cumstance that the chains of the same date were simply parallel- 
to a. great circle of the sphere, and did not occur as prolongation* 
of each. other. But all that can be inferred from this kind.of 
direction,' is merely that the cause, «f whatever nature it may be, , 
which has elevated the different mountain: chaios,, while it pro. 
paguuvdit? action in the plane of a great circle, erabraoed a zone 
of -a certain breadth, and i that the points of leas resistance upon, 
the solidified crust do aotooour in the direction of a. mathemati- 
cal line,, which, indeed, would have been, very - strange if they 
bad. 

A lady of my acquaintance, to whom I had given a brief, 
verbal account of M. de Beaumont's memoir, wished to dissuade 
me from publishing' an account of it, from a dread, that the 
public might be induced by so- apparently strange a theory, to. 
infer, that our present geologist bear a strong resemblance to 
their p«decessor&. All my tefforts to shew her that the raising 
up uf ihc mountains is no longer a gratuitous idea, ■ that it re- 
sults as a consequence frdm facte, and that it affords the only 
explanation hitherto made of the inclination of the strata of the 
sedimentary formations and' of mimy other phenomena, were ab- 
solutely fruitless. I then thought of ' adducing the small raisings 
which have taken place in our own days. The effect produced 
by this kind of argument, has suggested to me the idea of em- 
ploying it here. ' 

No one can deny, that volcanic ejections ultimately' form bills, 
or evdn mountains, of considerable height, Upon the surface of 
the globe. It baa been shewn, for example, that the lavas which . 
haw bailed from Etna, would form a much greater volume 
than.' that of' the mountain, and the Monte Nuovo, near Naples, 
was produced by the scoria; ejected in the space of forty-eight 
hours only ; but this is not the kind of phenomenon of which I 
intend to apeak; the question to be examined is-- this: Have' 
there been, since the commencement of historical records, por- 
tions already consolidated of the crust of the earth, which have 1 
been raised up in masses by internal causes t Are these de- 
positee which a revolution of the globe posterior to their forma-- 

J,=,l,z^tyG00gIf 



30* Oh the relative Age of the 

tioh has elevated in our times, above their original level ? Tlie 
reply to these questions must be affirmative, of which we have 
the following proof furnished by M. de Humboldt. 

In the night of the 28th and 39th September 1759, a piece 
of ground three or four miles square, situated in the intendancy 
of Valladolid, in Mexico, rose in the form of a bladder. The 
limits at which the raising was stopped, are still recognized by 
the fractured strata. At these limits, the elevation of the ground 
above its original level, or rather above that of the surrounding 
plain, is only 87 feet ; but towards the centre of the upraised 
space, the total raising has not been less than 500 feet. 

This phenomenon was preceded by earthquakes, which lasted 
nearly two months; but when the catastrophe happened, every 
thing seemed quiet, and it was only announced by a horrible 
subterranean noise which, took place at the moment when the 
ground rose. Thousands of small cones from two to three yards 
high, and which the natives call horniios, issued iu all parts. 
At length, in the direction of a long crack running from norths. 
north-cast ■ to south-south-west, ■ there suddenly arose six large 
masses, all of them elevated from four to five hundred . yards 
above the plain. The largest of these six hills is a true volcano 
(the volcano of Jorullo), vomiting basaltic lavas. 

We thus see that the. most evident and the most distinctly cha- 
racterized volcanic phenomena accompanied the catastrophe of 
Jorullo, and that they have probably been the cause" of it; but 
all this says nothing against the fact that an extensive, ancien E, 
and perfectly consolidated plain, in which sugar-cane and. indigo 
were cultivated, has been in our time suddenly transported to a 
great height above its original level. . The eruption of. burning, 
matter, and the formation of the hornitos, and of the volcano of, 
Jorullo, so far. from having contributed to produce this effect,; 
moat on the contrary have lessened it ; for all these apertures 
acting as safety-valves, would have allowed the elevating cause 
to diaperse, whether it was gas or ; vapour. , If the ground, had. 
opposed more resistance, if it had not yielded in so many points^ 
the plain of Jorullo, in place of 'becoming a mere bill 500 
feet high, might.; have acquired, the elevation of any neigh- 
bouring summit of the Cordilleras. ■; i ■' 

The circumstances which accompanied the formation of a new' 
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island, near Santorino, in the Greek Archipelago, in 1707) seem 
to be also calculated to prove that the subterranean fires aot 
only contribute to raise the mountains by means of ejections 
furnished by the craters of volcanoes, but that they also somte- 
times, raise the already consolidated crust of the globe. The 
extract which I here present of accounts published' at the time 
by Bourguignon and Father Goree, both witnesses of the event, 
seems to me liable to no objection. On the 18th and 22d of 
May 1707, slight shocks of an earthquake were felt at Santorino. 
On the 23d at sunrise, there was -observed, between the large , 
and the small Kameni (two islets), an object which was taken 
for the hull of a wreck. Some sailors went to the place, and on 
returning reported, to the great surprise of the whole popula- 
tion, that a rock had risen from the waves. In this region, the 
sea had previously been from 80. to 100 fathoms deep. On the 
24th, many persons visited the new island, landed upon it, and 
gathered upon .its surface large oysters, which still adhered ■ 
to the rock. The island was actually seen rising. From the 
83d May to the 13th or 14th June, the island gradually in- , 
creased in extent and elevation, without noise or shocks. On . 
the 13th June, it might be half a mile in circumference,, and 
from seven to eight yards high. No flame or smoke had yet 
issued from it. From the moment when the island appeared, 
the water had been troubled near its shores ; and on the 15th 
June it became almost boiling. On the 16th, seventeen or 
eighteen black rocks issued from the sea, between the new island 
and the little Kameni. On the 17th, they increased- consider- 
ably in height On the 18th, smoke rose, and great subteri 
ranean noises were for the first time heard. On the 19th, -all 
the black rocks were joined, together, and' formed a icon tin nous 
island, totally . separate from the first. Flames, columns of 
ashes, and red-hot stones issued from- it. These volcanic phe* 
nomerta were still going .on on- the .S3d May 1708. ■ The Black 
Isle, a year after its. appearance, was- five, miles- in circumference, 
one mile broad, and more than 60 yards high. ■ ...... 

■ It is evidently seen, in this account, that the appearance sod 
enlargement of the. first island were not - accompanied with any 
volcanic phenomenon, and that . it could not be considered as a 
product of ejected niatter. Now, -this is the very idea at which 
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the geologist! who reject the theory of upraising** stop abort. 
Thin ifilaiid, according to them, win a great maw of pumice 
Honet, detached from the bottom of the sea by the earthquake 
which happened the evening before its first appearance. But, 
if tfiis were the case, how is' the immobility of the floating mass 
lobe accounted for? It cannot be supposed that it always 
touched the bottom of the sea, for then there would be recog- 
nised the existence of a true raising. Now, if the mass floated, 
it is necessary to say when, and in what manner, it became fixed ; 
whence it derived its support, what were the causes of enlarge- 
ment and gradual ascent of which the observers make mention, 
and which, in three weeks, transformed a mere rockj hardly 
visible, into an island half a mile in circumference. So long 
as these questions are not answered, the supposition of a raising 
up of the bottom of the sen will remain the only plausible ex- 
planation that has yet been given of the phenomena by which 
the appearance in 1707 of the Jirttt new island, in the harbour 
of Santonin, was accompanied. 

I shall now give a third example : — On the Iflth November 
1829, at a quarter after ten at night, the cities of Valparaiso, 
Mehpilla, Quillota, and Casa-BLanca, in Chili, were destroyed 
by a frightful earthquake, which lasted three minutes. The 
following days, in going along the coast over an extent of thirty 
leagues, several observers perceived that it was greatly raised ; 
for on a shore where the tide never rises more than from one or 
two yards, any elevation of the ground is easily noticed. 

The following are some of the observations from which this 
remarkable inference was deduced. 

At Valparaiso, near the mouth of the Concon, sod to th* 
north of Quintero, there wen seen in the sea, near the shore, 
rocks which no person bad previously teen. A vessel which 
was wrecked on the coast, and whose remains the curious went 
to examine at low water in boats, was laid perfectly dry. by the 
earthquake- In Walking to a considerable distance along the »fa- 
shore, near Quintero, Lord Cochrane and Mrs Maria Graham 
found that the water, even when the tide was up, did not reach- 
the rocks, on which there were sticking oysters, mussels, and other 
shells, whose animals, but recently dead, were in a state of pu- 
trejaction. lastly, The entire banks of the'Lake of Quintero, 
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which communicates with the sea, had evidently risen greatly 
above the level of the water, and in this locality the fact could 
not escape the most careless observers. 

At Valparaiso, the country appeared to be raised about n 
yard. Near Quintero, it was found to have risen a yard and 
a, third. It has been asserted, that, at the distance of a mile in- 
land, the raising was more than two yards; but J am not ac- 
quainted with the circumstances of the measurements which led 
to this last result. 

Here, as is seen, there were no volcanic eruption, no lavas 
spread out, no stones and ashes projected into the air ; and un- 
less it be maintained that the level of the ocean has fallen, i^ 
must, be admitted that the earthquake of the ljlth November 
1822 raised the whole of Chili- Now, this last consequence 
is. unavoidable ; for a change in the level of the water would 
shew itself in the same degree over the whole extent of the coast 
of America, while nothing of this kind has been observed io the 
harbours of Peru, such as Payta and Callao. 

If this discussion had not already been protracted, I might 
have brought the preceding observations to a close, from which 
there results that, in ajeta hours* in consequence of some shocks 
of an earthquake, an immense extent of country may rise beyond 
its original level, into connexion with those which shew that there 
is in Europe, a large country, Sweden and Norway* whose level 
also rises, but in a gradual manner,, and through a cause incet, 
sandy acting, whose nature is not well known. The numerous 
observations on which this curious result is established, woujd,. 
however, occupy too much space, and I shall be obliged to omit 
them for the present. . „ , , -.,-..-.. 



Observations p» the Fontaine Honde, a Periodical Spring on 
'the Jura, $jy M. Putbochet. 

The Fontaine Ronde is situated about a league and a-half 
from Pontarlier, hi the road from thence to Lusanne. This very 
powerful spring has no proper basin, for the water rushes im- 
saediately from a declivitous bottom, covered with coarse gravel, 
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which is fifteen paces in length, and six or eight in breadth. 
The water issues forth uninterruptedly from the deepest lying 
part of the bottom, but from the highest part it ebbs once and 
Bows once every six minutes. This spring, therefore, is not 
intermittent, but periodical. Springs of this description are, in 
general, but rare occurrences, and the phenomena they exhibit 
have always attracted the attention of the curious. 

Long ago Heron of Alexandria proposed a plausible explana- 
tion of the intermittence of springs, in supposing that there were, 
in the interior of the earth, reservoirs of water provided with 
natural syphons. This explanation answers well for most cases ; 
hence it has been adopted by natural philosophers. If the in- 
termittence is of unequal continuance, or the swelling of variable 
height, and if these inequalities are repeated regularly and pe- 
riodically, we explain them by supposing that there are many 
dissimilar reservoirs, and that each has its peculiar syphon. 
All this is possible, and art can, by arrangements of this de- 
scription, produce appearances resembling those in nature. But, 
however appropriate this explanation may be, we must not for- 
get that it b a mere hypothesis, and that nature may have other 
means, besides those already mentioned, for producing the in- 
termittence of springs. The careful study of the Fontaine 
Ronde has afforded me a proof of this. This spring, as already 
mentioned, rises during three minutes and falls for the same 
time, so that its periods have a continuance of six minutes. But 
I remarked, on frequent visits to the place, that the water did 
not always diminish in equal quantity. Generally, the highest 
part of the gravel bottom was entirely exposed by this ebbing ; 
sometimes, however, the water did not fall so low as to uncover 
the gravel. These anomalies did not exhibit any regularity in 
their recurrence ; and it was therefore difficult to unite them 
with the periodical regularity which must be produced by one 
or more syphons. If the intermittence of a spring is caused by a 
syphon, the reservoir must necessarily be emptied, by means of 
the syphon, in a shorter time than it would be filled again by the 
afflux of the water. If the afflux is increased, the reservoir is 
more speedily filled, and then the period of intermittence is 
shortened, but the flowing out from the syphon is lengthened. 
Lastly, when the afflux brings as much water into the reservoir 
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as the syphon carries off, the action of the syphon - experiences 
no interruption, and die spring becomes continDous in place of 
intermittent. 

In the hypothesis of the presence of a syphon, an increase of 
water in the reservoir must necessarily increase the continuance 
of the flow and diminish the intermittence, even at length en- 
tirely destroy it. But, according to this hypothesis, the period 
pf the rising and falling can never diminish in equal proportion ; 
yet this we found to be the case in the Fontaine de Bonde, 
Its rise generally continues three minutes, and it occupies the ,. 
same period for its fall. But on one day I observed that the 
rise occupied only two minutes, and that the fall took the same 
time. The period of the spring which, as already mentioned, 
is six minutes, was on this day only four minutes. This pe- 
riod of four minutes I obtained for a whole hour, during which 
I observed the spring. This observation convinced me that the ' 
periodic swelling or rise of the Fontaine Ronde could not be pro- 
duced by a syphon : it must result from some other cause, as 
appears from the following observations. 

During the swelling of this spring, a great quantity of car- 
bonic acid rises from the bottom, and the water, owing to the 
numerous air bubbles that pass through it, appears to be in a 
state of ebullition. We might suppose that these air bubbles 
originate from the atmospherical air which had interposed itself 
among the uncovered gravel during the time of low water, and 
which was not entirely driven out of the intervening spaces at the 
moment of rising, but which afterwards, when the gravel bottom 
was entirely covered, escaped in bubbles through the water. To 
a belief in this conjecture we might feel supported by the circum- 
stance of the number of the air bubbles being much increased 
when we stir the bottom with a stick. But when, with the view 
of ascertaining how far this opinion was founded, I collected a 
quantity of this gas and mixed it with lime-water, I found that it 
became clouded. The gas, therefore, was carbonic acid ; and that 
it contained no hydrogen gas was proved by the gas not inflaming. 
It is evident, therefore, that the rising of the spring is accompanied 
by an evolution of carbonic acid. This gas, which I conceive to 
be formed in the interior of the earth, reaches the subterraneous 
canals of the springs only periodically, because it is only perio- 
dically forced out, whilst the spring flows constantly. In fact. 
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the spring flows uninterruptedly and abundantly while the level 
links; but as the swelling begins, air bubbles rise every where 
from the water, and even from that part of the spring which is 
the seat of the constant flow. This observation proves that : the 
carbonic acid is not constantly mixed with the water In the Sub- 
terranean canals, but only reaches them periodically; hence, pro- 
bably, this periodic flow of the gas into the subterranean canals 
Is the cause of the rising of the spring. There is an opening, 
partially filled with stones, at the foot of the hill, about fifteen 
feet from the spring, by which the spring, in the winter, when' ft is 
Very powerful, pours out its superfluous water, but which' is" dry 
during the rest of the year. When we apply our ear ttt this 
opening we hear, as long as the rising of the spring continues, 
a pretty loud bubbling noise ; but during the ebb or decrease 
of the spring, no noise is to be heard. Thia subterranean 
bubbling arises, in all probability, from a very 'considerable 
evolution of gas. This proves, again, that the gas Which occa- 
sions the rising of the spring, is not entirely Carried oft? by* tJie 
water, but that a greater part is developed under the surface;- of 
the earth, and escapes by means of other canals, very probably 
by the opening just mentioned. * " "" "' ' 

We shall not enter into any hypothesis as to the 'cause* 'of 
this periodic evolution of gas, but rest satisfied by pointing' nut 
its occurrence at the same time with the periodic rising of the 
spring*. 

In the Jura there are other periodic springs, as in the town 
of Siamin the Canton of Champagnole. Its 'flux of 'rise" con- 
tinues seven minutes, its ebb six minutes ; its period, therefore, 
is thirteen minutes. But I did not observe any evolution of gas 
hi this spring. — Annal. de Cktm. et Fkys.'L xxxix., p. 030: 

• VWe Manchester Memoirs, for an ingenious paper tr/ HrOoocl im'tUs 
MllQectwElKTO*. 
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Qnthe Height tf ffu Perpetmd Sturmom the Cordiiicrat <f 
Peru. 

JV1. I'kst l and ascertained that the lower limit of the perpetual 
stows on the acclivities of the eastern Cordillera of Upper Peru, 
is very rarely under 17,061 feet, while on the Andes of Quito, 
qithovgh much nearer to the equator, this limit is only 15,748 
feet. M. Penttand, when travelling through' the puss of M- 
toa de Toledo, in the month of October, found that upon Incho- 
cajo, which belongs to the western Cordillera, the inferior limit 
of the snow was 1313 feet above the pass, or 16,881 feet above 
the sea. 

The northern back of the Himalaya has already exhibited a 
similar anomaly, and produced by the same cause. We allude 
to the influence which the great table-lands ought necessarily to 
«xerdse on the law of the decrease of heat in the atmosphere. 
It is evident if this law had been found for a free atmosphere, 
by, means of aerostatic voyages, the numbers It would furnish 
would make known very nearly the temperature of the differ- 
ent zones of a mountain, if this mountain was isolated, shot up 
rapidly into the air, and supported itself on a base of incon- 
siderable extent, and at the level of the sea. The same would 
not be the case if the mountain rested upon an elevated table- 
land ; at an equal height the temperature would be more con- 
siderable than in the first case. It is also through the influence 
of the table-land on which the two Cordilleras of Peru rest, 
that we are enabled to explain how organic life is preserved at 
so great an elevation. In the Andes of Mexico, between W 
and 19" north latitude, all vegetation ceases at a height of 14,07* 
feet ; while in Peru, at a greater height, in the continuation of 
the same chain, there exists not only a numerous agricultural 
population, but also villages and large towns. At present one 
- third of the population of the mountainous districts of Peru and 
Bolivia, live in regions situated much above that where all ve- 
getation ceases under the same latitudes in the northern hemi- 
sphere. 
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" Observations an a paragraph tw the test Number of The'Edkt- 
burgh New Philosophical.- Journal. By W. J. BftoDamr, 
Esq. F. B. S. (Communicated by the Author.) 

,In<a- paper ffhjch has for its title." Additional RemurJ^ou 
the QlimWe of the Arctic Regions, in BOTweKptpMijC^oybeare,, 1,1 
published in the last, number of the Edipbu'gh New, Pbilpso- 
.phical Journal, there is, at page TO, the following passage : " In 
anotc to thia,paragraph y he (Mr Copybeare) adds, that an Eng- 
lish. Qaryophyllea had been described, by Mr Broderip, in .the 
.Zoological Journal for April 1828. Mr Broderip,. it is troe, 
imagined that ' the hard parts of this indigenous species do 
sot appear to have been any where described, ;* but. had Mr 
C.onybeare been acquainted with the history of British ^oophjrtes, 
,he might have corrected this mistake, by pointing put that I 
myself, had published (it the 2d volume of the Wernerian, So- 
ciety's Memoirs), a description of the same specie^ fourteen 
years previous to 1828 ; and I may odd, that Dr Leach saw my 
specimens so early as 1818." > , 

, It is by no means my intention to follow Ik. Cleaning through 
his " Additional Remarks; 11 but he has charged me with a mis- 
take, and I, most reluctantly, trouble you with my defence, to 
which I shall strictly confine myself, and which will not long 
detain your readers from subjects much more worthy of their 
attention. 

My respect for Dr Fleming did not permit me, when I pub- 
lished the passage to which he alludes, to suppose that he could 
hare intended to record, under the name of CaryophyUia Cya- 
fh^u, the indigenous species described by me. When I first 
saw " CaryophyUia Cyalkus (Lamark), *" so common, .in the 
Mediterranean, announced in the Memoirs of the Wernerian 
Society us an inhabitant of the sea which . washes Zealand, 
I was somewhat surprised; but the opinion which, I enter- 
tained of Dr Fleming prevented me from supposing that he 
had not there found two small individuals of that species, and 
from concluding that the hard parts of CaryophyUia Smithti 
(the CaryophyUia described by mc) differing so strongly as they 

■ Memoirs of the WernerJao Society, voL ii. Pari L p. 849. 
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do from those of C. cyathus, could have been described by Dr 
jRlauiing. as belonging.- to! the lait-Jncntiooed zoophyte. In his 
<',SIif*pqy of Britiabi AraffuuV published in 1828, Dr Fleming 
bos repeated. tijQ l tfotmA of, tbe^speaes, described, in the Memoirs, 
but Without the reference to Lamarck. The only CaryopkyQia 
"recorded 'knhese publications w€an/opky&ia± or, as I>r Fl*n. 
tog writeVi I Hi the tetter works CaryophyUea Cyathus ; andy in 
both places, Madrepora cyutkus of Sofander and Eflie Is given 
as the synonym. Modrtpora Cgathus is Caryophyilia Cyathus 
of ' Lainarek's " SyBteme des Animaax sans Vertebres; r ~of 
Leach/ who has figured and described it as' an inhabitant of the 
Mediterranean in the- " Zoological Miscellany," (Lend. 1814, 
vok i.), and has there referred to Lamarck's Systeme for the 
species, and to Dr Fleming, after Lamarck, for the genus,— -and 
again, of the " Histoire Natureue des Animaux sans Vertebres." 
' This is the only Caryophy&a Cyathus, as far as nay informa- 
tion goes, admitted iiy zoologists in general ; and this is certainly 
wit the mdigenous : species described by me in the Zoological 
Journal -for' 18518. If Dr Fleming has described the latter, 
(C Smithii) under the title of C. Cyathus, he must pardon me 
for suggesting that he has confounded two very different spe- 
cies ; but I cannot regret the " mistake" which, according to his 
assertion, I appear to have made, when I supposed him inca- 
pable of so doing. 

On supposed Vegetable Remains in Chalk. By Gideon Man- 
tbll, Esq. F. R. S. &c. In a Letter to the Editor. 

■ 'Sib, 
The author of the interesting " Remarks on the Ancient Flora 
of the Earth," which appeared in the last Number of your Jour- 
nal, having stated, upon the authority of the " Illustrations of 
the Geology of Sussex," that the remains of leaves and fruits of 
coniferous plants occur in the chalk at Homsey, &c. I beg leave 
to offer a few observations in explanation. It is true, that, in the 
passage referred to, (Geology of Sussex, page 109), mention is 
made that the bodies in question (the supposed fossil Juli of 
Cherry Hintonl, bear a distant resemblance to the cones of the 
larch, and that Professor Hailstone had declared their vegetable 
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origin was planed beyond all tkmbt, by spedmeD* in iseWoed- 
wardian coUecrion, and that lie bad found, n th* q*iahry at 
Cherry Hinton, the impression of a branch of saneTagstabki of 
the fir tribe* with the linear leave* surrounding' it ; yet fcieenti- 
tiuctly staled that M. Konig believed them tobe of animal esi- 
gia, and that then were specimens in my cabinet wnmseeWof 
fishes attached to them. It was also remarked (GeoL Slir*. 
p.158), that their constituent substance was precisely atmlar- to 
that of the Tertebras and other bones of fanes found hi th» chatkt 
and that, fiont this analogy, I battered they would hereafter 
prove to be parts of fishes. I scarcely need observe that' thai 
conjecture has been recently affirmed by the ingenious experi- 
ment! of Dr Buckland. Vide Geological Trantatfon*,' New 
Series, vol in. p. 822. On Copro&e*, <fr. 

The arguments of the author of the excellent paper which 
ha* occasioned these remarks, are, however, in aa respe c t weak- 
ened by this fact, since dicotyledonous wood onoufs abundantly 
in the Gelt end green-sand, and sparingly in die flint nedules 
of the chalk. I am not certain that it has been fonndai the 
Hastings' beds. . i ' . ■■; 
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Notes regarding the Serpentine Rockt on Dee Side. By' the 
Rev. Jame3 Farqbharson. (Communicated by the Author.) 

Jl us accompanying specimen of serpentine is of the rook of a coo- 
geries of summits of the hill named Coil, about two miles SWt'st* 
the Manse of Glenmuick, on Dee Side, Aberdeenshire. Heading 
some days last July in that neighbourhood, my attention was 
directed to these summits by their singular aspect, so different 
Irooi that of the granite mountains with which they era- every 
where surrounded, and the greenness of their surface, amidst 
mountains every where covered with heath. I took an oppor- 
tunity one day to ascend them, and found their composition as 
different from that of the neighbouring granite masses as thear 
«spect, as the specimen shews. Their vegetation, too, is quite 
different, consisting principally of grasses (various Featueas 
and Pons chiefly}, to the very summit, 700 or 800 feet above 
the bed of the river, here 700 feet above the sea, with a vast 
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profusion of Siena inflate, then in full flower, bat no whereekc 
to be teen, MM) Arahis 'hispid*. The rook ii bare in many 
places near die summits, of ft gmunh-grey colour, and much 
softened and weather worn on the surface ( fissured tike basalt, 
but not regularly. The principal fissures, however, directed 
pretty uniformly from SW. toNE. Tbe summits seen from 
NE. are eoaieal and-precipitooB in tome places, seen from NW. ; 
-they are more elongated but precipitous at their E. and W. tsa- 
mjnatioos. There arc four or five of tbem. They rise a hun- 
dred feet or two above tbe general man of the mountain with. 
in tbe space of about a square mile. The peculiar reck is, howa. 
aver, not confined to the summits, being seen at one place about 
two miles N. of these near the level of the river. I could not 
discover its junction with tbe granite. Many boulders of tins 
teasarhabhy rook are scattered over the granite hills towards the 
SJE. even on tbe face of the steep hills beyond tbe river Mutek, 
which bounds the mam in question on the SE. flowing NE. in. 
to tbe 'Dee, Many fragments of it are also found in tbe bed of 
the Dee below the junction of the Muick; but although I 
passed frequently over tbe ground, I could find no boulders to 
theN.orNW. There i* asbestos in the bade/ the Mukk near 
the base of tbe Coil. But the specimen herewith sent is very 
remarkable for the quantity of fixed magnetism which it pos- 
sesses. The poles are in the line of the stroke of the hammer 
which broke it off, the place that received the stroke attracting 
strongly the south pole of a magnet, and the opposite end of 
the specimen the north pose, Tbe stroke was at the point, 
•where the weatherworn surface is yet seen. 
autoes, DsmbbW it, loft. 



On the HyaJiya or Milk-Tree of Demerara. In a' Letter to 
Professor Jameson from James Smith, Esq.* 

Whoeysb has read Humboldt's Trimls to the Equinoctial 
Regions of this Continent, cannot but have felt his imagination 

■ The important discovery contained in this communication from my fir- 
mer pupil, Mr Smith, cannot foil to interest our reader*. Ere long we shall 
be able to publish in the Journal further particulars in regard to the milk, 
tree, and other remarkable trees of Demerara. 
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powerfully affected by his description of . the Palo de Vaca or 
Cow-tree. Such at least I confess was my case to at) extra. 
.ordinary degree. I have journeyed through the country laid 
down as that where the cow plant grows, but particular circum- 
stances prevented meat the time from seeing it. 

In a late excursion, however, up the river Demerara, it was my 
good fortune to fall in, certainly not with the same kind of tree, 
hut with one possessing the mild milky qualities ascribed by Hum- 
boldt to the Polo de Vaca, The tree I allude to Was fortunately 
at the tune coming into flower, two specimens of which, together 
with the wood and bark, and a small bottle of the milk, I for. 
ward along with this, and beg to have them subjected to your 
own, as well as the examination of your scientific friends*. 

The manner of my discovering the: tree was simply this : 
Among the various productions I had been in the constant habit 
of inquiring for in the forests, were those trees which yielded 
milky juices in any abundance, as their saps ; and, at different 
times, I had been led by my Indian guides to. a vast variety, 
all of which, however, had more or less acrid and deleterious 
principles with the lactescent quality. On the excursion to 
which I allude, however, I chanced to atop at the. little Indian 
settlement of Byawadanny, just below the first rapids of the 
Demerara, and there I was told of a tree called by the Indians 
Hya-hya, the milk of which was both drinkable and nutritious. 

I was then in company with a Mr Couchman, the superin- 
tendent of a wood-cutting, establishment in the immediate vici- 
nity. We had sent a lad to search around for the. tree, and he 
returned in a short time to tell us he had met with it We fol- 
lowed him to the spot, and found that he had felled the tree. 
It bad fallen across a little rivulet, the water of which when we 
arrived, was completely whitened from' its juice. On striking a 
knife into .the bark, a copious stream of mUk-like fluid imme- 
diately followed. Our. guide drank of it, and Mr Couchman 
and myself tasted it after him. It was thicker and richer than 
cow's milk, and destitute of all acrimony, leaving only a slight 
feeling of clamminess on the lips. I had already seen that it 

* Tbe specimens reached me, hut only lately, in safety. The mill: is now 
under examination, and a report on its chemical properties will appear in tJtia 
or next Number of Journal.— Edit. 

2 
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mixed freely with the water of the little stream, and as I slept 
that night near the spot, the next morning Mr Couchman and 
myself drank it in warm coffee. With this it commingled 
equally well, and lost all the viscosity before perceptible in its 
pure state, so much so, as to appear to us incapable of being 
distinguished from animal milk. Mr Couchman was determined, 
' he said, to use it as a substitute for milk at his little neighbour- 
ing woodland establishment. 

A variety of experiments, too, have since tended to confirm me 
in my opinion, that it in no way differs in quality from the ve- 
getable milk of the cow-tree. Yet it was plain that the tree was 
not that described by Humboldt. The following is the account 
given of the Palo de Vaca in the Personal Narrative of that dis- 
tinguished traveller:—" This fine tree rises like' the broad- 
leaved Star-Apple. Its oblong and pointed leaves, tough and 
alternate, are marked by lateral ribs, prominent at the surface, 
and parallel. There are some of them 10 inches long. We 
did not see the flower." You will observe from the specimens 
I forward of the Hya-hya, that the leaves in no way correspond 
with those mentioned in the description just quoted. Nor does 
the tree, in short, bear the most distant resemblance to the 
" broad-leaved star-apple V 

I extract from my note-book the imperfect description taken 
on the spot, with a few observations. " Trunk from 16 
to 18 inches in diameter,' 30 to 40 feet high, branching from 
the top ; bark greyish colour, slightly scabrous, and about a 
quarter of an inch thick, between which and the wood the milk 
seemed to be secreted. The incision made by the stroke of a 
knife into it latitudinally, or diagonally, caused it to flow freely ; 
but when the cut was made longitudinally,' little or no milk 
exuded. The leaves elliptic, and very acuminate ; smooth, and 
in pairs. The flower had not yet fully developed itself, though 
the corolla was observable, and, as well as could be discerned, 
appeared monopetalous, with five divisions in the limb. The 
calyx single, contiguous to the flower, and four-parted; the 
peduncle axillary, and bearing four flowers, and sometimes 

• It is stated by Mr D. Don, In a preceding Number of this Journal (No. 
15, p. 171.), that the Palo de Vacs, Is a species of Brosimum, and he proposes 
to call it B. Galactodetidron— Edit. 
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five." I afterwards attempted to dissect the corolla, and could 
discover it to belong to the class Pentandm, and order SJo- 
nogynia. I was Unable to obtain the fruit." 

I am not aware that the Hya-bya has, cither under its Indian, 
or any other appellation, been ever before made known ; and 
possessing, as I am convinced it does, the chief virtues of the 
Cow-plant, should it turn out any acquisition to botanical 
knowledge, I shall feel happy in being the instrument of its 
discovery. 

The milk I send you has now been in bottle thirty-six days : it 
did not commence to curdle before the seventh day after it was 
taken from the tree, and even then the process appeared exceed- 
ingly slow ; so much so, that on the twelfth day I used some 
of another portion, which had been bottled at the same time, in 
tea, without its being distinguished from animal milk by those 
who drank it. 

I forgot to mention that I am informed by the Indians, that ' 
the Hya-hya is by no means uncommon in the woods of this co- 
lony ; I may, therefore, very soon hope to procure the fruit. 



Note relative to the dried specimen of the Hya-hya. By G. A. 
W. AftNOTT, Esq. FX.&. FJft.S,E. &c 

Ths specimen transmitted by Mr Smith having been com- 
municated to me for examination, I beg leave to make the fol- 
lowing remarks :— 

The eafya is S-eloft, vny short, the lobes rounded and ciliated. Conlla 
caaawoaj aatMot— | hypograom, monopetalous, hypocraterifarm, the Monti 
nttwd ; the tab* elongated {about half an inch long), slightly inflated at the 
base and towards the apex ; the limb 5-cleft, the lobes very short and round, 
ed ; Estivation imbricated. Stamina 5, alternate with the segments of the 
candle, sad. enclosed In the tube : the filaments are distinct, filiform but 
abort, Inserted on the tube about ila middle; the anthers are bOonuar, 
opening Jtw^itudiijaUps, ngittitr. aw iatAad at the apex, and tonnivent i 
poUen granular. Ckimium solitary, tdloculsl j ovula numerous, destitute of 
hair (coma). Style 1, filiform, with an incraasated apex, from which proceeds 
a bifid stigma. I ifcay further add, that the ovula appear to me surtounded 
by a kind of gelatine, so that I have no doubt hut the .ripe seeds are Immer- 
sed ui a pulpy matter* but the structure of lie pericarp and seeds I cannot 
determine, as the specimen is only In bud. 

Enough is, however, known to enable one to refer this plant to 
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the Apocynea?, as restricted by Brown, and it is now necessary 
to inquire its genus. 

In the 1st vol. of the Wernerian Transactions, where Mr 
Brown's paper on this order is published, no genera on de- 
scribed but those which have the seeds counts, to which tribe, 
from the appearance of the ovarium and ovula, I do not think 
this can belong. But in the Prodr. Fl. Nov. HoU. p. 48.7, the 
genus Tabemamontana is introduced, and the description there 
given agrees with the above in every point but one. Mr Brawn 
ascribes to that genus two ovarin, although only one style : the 
same character is given to the genus by Lamarck, and by Van) 
(under T. undviaia), so that there is no doubt of that being 
necessary to the genus ; and the point comes then to be, whether 
or not, from the bad state of the specimens, I have been de. 
ceived- In the mean time, however, although I have found s 
solitary ovarium in the three buds I opened, I think it may hi 
placed in Taiiernaiumttana until better specimens in flower be 
procured, and the fruit be observed ; more especially as it ap- 
proaches very closely in other respects to T. citrifoHa. 

In 7*. ottrtfaKa, however, the segments of the calyx are acute ; and those 
of the limb of the corolla linear-oblong, obtuse, and nearly equal in length to 
the tube. In the species before us, M far as I can judge from the bud, the 
aegmeatb of the corolla are very short and round, somewhat like those of the 
calyx. The peduncles are miliary from | to 1 inch long, bearing a cyme of 
few flowers- BracUas opposite ; two usually large funaceons ones at the 
bene of the principnl ramification, and two small ovate and dilated ones sub- 
tend each of the other divisions : there Is also a similar pair on the ultimata 
pedicels belowthe calyx. Perhaps, on account of the fbllaceous appearance of 
the lower braetwe, they ought to be called leaves, and then the inflorescence 
would be terminal on short axillary branches. — Fetich opposite, half an Inch 
long t leaves about 4 Inches long, and li broad, oblong, not attenuated at 
the base, but suddenly acuminated at the apex; they are plane, somewhat 
coriaceous, ainooth, and entire, with diverging veins, that sre parallel to each 
Other, 

I would propose to name this species f. **Uw, from the circumstance as. 
laded to in Mr Smith's sccount of It 

X Utilis ; /ofii» oppoiUU oblangit aotaainatu InKgtnimU Hibwrioarii ploni* 



Has. Ad ripas fhimlnU Demerari. 
I may farther remark, that, in T. dtri/bHa, the leaves are attenuated at 
the base : in the allied T. «*• they ere described as usdnhted, with an acute 
calyx* and, in T. itmi/Ma, whwh has the calyx obtuse, trie- leaves lire some- 
what obtuse. 
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The usual properties of the milk of the Apocynete are dele-' 
terious, and it is rather remarkable to find an instance to the 
contrary in this tribe ; and I do not think there is any other on 
record. Future observations may, however, perhaps ascertain 
similar mild qualities in other species of TabertuSmontana, 
especially in their young branches, or when the sap is on the 
ascent, and before it be elaborated. Among the Asclepiadee 
of Brown, which have similar baneful properties, and which 
many botanists indeed consider a mere section of Apocynete, an 
instance is also known of the milk being wholesome : I allude to 
a plant found in Ceylon, which the natives call Kiriaghuna, 
from Kiri (milk), and who employ its milky juice when the milk 
of animals cannot be procured ; its leaves are even boiled by 
them as a substitute in such dishes as require to be dressed with 
milk : it is the Gymnema JacHferum of Brown. The young 
shoots of several species of plants belonging to both the Ascie- 
piadeae and Apocynete are used as food. 

On the Formation of the Earth. By the late Sir H. Davy *. 

The Stranger.— (jy these matters I had facts to commuuiaite. On lite get- 
logical scheme of the early history of the globe, .there are only analogies' to 
guide us, which different minds may apply and interpret in different .way* 
Astronomical deductions, and actual measures by toaHgiilalion, prose,, that 
the globe is an ablate Bphwroid flattened at lie poles; and this. form, we 
know, by strict mathematical demonstrations, Is precisely the one which a 
fluid body, revolving on its axis, and become solid at it* surface, by the slew 
dissipation of its heat, or other causes, would assume. I su^poan, tbenelarci 
that the globe, in the first state in which the im a gi nation can venture to con- 
sider it, was a fluid niaaa, with an Immense atmosphere revolving in ipnce 
round the sun ; and that, by its cooling, a portion of it* atmosphere was osn- 
densed in water, which occupied a part of the surface. la ten* state, jw 
forma of life, such as now belong to our system, could have inhabited iij: audi i 
I suppose the crystalline rocks, or, as they axe. called -by ^eologieUnilh* *ti«> 
aary rucks, which contain no vestige* of a former order of things,, went to* ■ 
results of the first consolidation on its surface. Upon the further cooling, the < 
water, which more or less had covered it, contracted i deposition* bio*: paw i 
shell-fish and coral animals, of the first creation, began their kboutt ; fed 
islands appeared in the midst of the ocean, raised from the deep by the < 
productive energies of millions of zoophytes. These islands soon becamo'oo- 

■ Extracted from m poithumoui work, entitled. " CoiuoIiUodi In Travel: or theLut Deytof 
mPldlmopheri" by Sir Him* ha v Divv, But. late President of the Royal Society of London,— 
re brought out la the form of ifleinffiinf 
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Vexed- with vegetable*, fitted to bear a high temperature, such as palms anil 
various species of plants, similar to those which now exist in the hottest 
parts of the world. And the submarine rocks, or shores of these new forma- 
tions of land, 'DManM covered by aquatic vep- tables, on which various species 
ot. ihoH-fish and oommon fishes found their nourishment. Tue """ids °? the 
globe in cooling, deposited a large quantity of the materials they, held in, di- 
lution, and these depueites agglutinating together the sand, the immense 
masses of coral rocks, and some of the remains of the sheila and fishes found 
round the shores of the primitive lands, produced the first order of secondary 
rocks. As the temperature of the gtabo became lower, species of the oviparous 
reptiles were created to Inhabit it; — and .the turtle, crocodile, and various 
gigantic infantls of the Sauri kind, seem to have haunted the bays and waters 
of the primitive lands. But, in this state of things, there was no order of 
events similar to the present i — the crust of the globe was exceedingly slen- 
der, and the source of fire a small distance from the surface. In consequence 
of contraction in one part of the mass, cavities were opened, which caused 
the entrance of water, and immense volcanic explosions took place, raisins; 
one part of the surface, depressing another, producing mountains, and causing 
new and extensive depositions from the primitive ocean. Changes of this 
kind must have been extremely frequent in the early (poena* of nature; and 
the only living forms, of which the remains are found in the strata that arc 
the monuments of these changes, are those of plants, fishes, birds, and ovipa- 
rous reptiles, which seem most fitted to exist in such a war of the elements. 
When these revolutions became less frequent, and the globe became still 
more cooled, and the inequalities of its temperature preserved by the moun- 
tain chains, more perfect animals became its inhabitants, many of which, such 
as the mammoth, megalonix, megatherium, and gigantic hyena, are now ex- 
tinct. At this period, the temperature of the ocean seems to have been not 
much higher than it is at present, and the changes produced by occasional 
eruptions of it have left no consolidated rocks. Yet, one of these eruptions 
appears to have been of great extent, and some duration, and seems to have 
been the cause of those immense quantities of water-worn stones, gravel, and 
sand, which are usually called diluvian remains; and it is probable that this 
effect was connected with the elevation of a new continent in the southern 
hemisphere by volcanic Are. When the system of things became so permanent, 
that the tremendous revolutions depending upon the destruction of the equi- 
librium between the beating and cooling agencies were no longer to be dread- 
ed, the creation of man took place; and, since that period, there has been little 
alteration In the physical circumstances of the globe. Volcanoes sometimes 
occasion the rise of new islands, portions of the old continents are constantly 
washed by river* into the sea, but these changes are too insignificant to af- 
fect the destinies of man, or the nature af the physical circumstances of 
things. On the hypothesis that I have adopted, however, it must be remem- 
bered, that the present surlsce of the globe is merely a thin crust, sur- 
rounding a nucleus of fluid ignited matter; and, consequently, we can hardly 
be considered as actually safe from the danger of a catastrophe by fire." 

Onuphrio said, " From the view you have taken, I conclude that you con- 
sider volcanic eruptions as owing to the central fire ; indeed, their existence 
JAKttUtY — MABCH.1830.' . .. X ■ 
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offerf, I think, an argument Tor believing that the interior or the globe is 
(Ml" 

life Stranger answered, ■ I beg y on to consider tbe view* T have facta de- 
veloping as merely hypothetical— one of the many reSffrrg places tint Way 
be taken by the imagination fa) considering this subject. There are, how- 
ever, distinct facts In favour of tbe idea, that the interior of the globe but a 
higher temperature than tbe surface j the heat increasing in mines the deeper 
We penetrate; and the number of warm springs that riae from great depths, 
In almost all countries, are certainly favourable to the 1 Idea, the opinion, 
that volcanoes are owiiig to this general and simple came, is, I Itrtnk, likewise 
more agreeable to the analogies of things, than to suppose then dependent 
upon partial chemical changes, audi as the action of ah- and Water upon tbe 
combustible bases of tbe earths and alkalies, though it is extremely probable 
that these substances may exist beneath tbe surface, and fifty OctastoW some 
results of volcanic fire; and, on this subject, my notion ftmy petfaaps be 
more trusted, an, far a long while, I rtodjfti voktmic tn£pNm\s *w« oatng h> cfte- 
mkai ageneiei of Ae nealg ditevoered earths and alkaHa ; and t made s»wj and 
nme dmgiraas txperfaenta, in the hope of confirming thin nattnh, but in rVtfc." 

Ambrorin. " You are obliged to have recourse to creations fbf ali tbeliving 
being* in your philosophical romance: I do not see irhy+mj BhouM' not sup- 
pose creations or arrangements of dead matter by tbe same laws of Infinite 
wisdom ; and why our globe should not rise at once a ditlne work, fitted for 
all the objects of living and intelligent natures." 

The Stranger replied, " I hare merely attempted a phllosnjrtrical history', 
(bunded upon the facts known respecting rocks and Strata, and the remains 
they contain, t begin with what may be called a Creation, a fluid globe tup- 
plied with an immense atmosphere ; and the series of phenomena Which I 
Imagine consequent to the creation, I suppose produced by powers impressed 
upon it by Omnipotence.*' 

Ambrotfo said, " There Is this verisimilitude in your history, that it is not 
contradictory to the little we are informed by revelation as C the origin of 
the globe, the order produced in the chaotic state, and the succession of living 
forms generated in the days of creation, which may be What philosophers CaH 
' the Epochs* of Nature' ; for a day with Omnipotence is as a thousand years, 
and a thousand years as one day." 

" t must object," Onuphrto said, " tn your interpretation of the scientific 
flew of our friend ; and to your disposition to blend them With the Cosmo- 
geny of Moses. Allowing the divine origin of the Book of Genesis, 'you must 
admit, that it was not intended to teach the Jews systems of philosophy's bUt 
the laws of life and morals; and a great man and an excellent christian raised 
his voice, two centuries ago, against this mode of applying, and bf often 
wresting the sense of the Scriptures, to make them conformable to human 
Andes; 'from which,' says Lord Bacon, ' arose not only raise antf fantasti- 
cal philosophies, but likewise heretical religions.' If the Scriptures are to be 
literally Interpreted, and systems of science found in them, Calileb merited 
bis persecution, and we ought still to believe that the sun turns rbtttin tbe 1 
earth." 

Ami. - You mistake my view, Omtphria, If you imagine I am desirous bf 
alsing a system of geology on the Book of Genesis. It cannot be doubted 
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that the Brat man *h crated with ■ great variety rf instinctive of inspired 
knowledge, which must have been likewise enjoyed by hie descendants ,- and 
mne of this knowledge could bard); fall to have related to the globe width 
be inhabited, and to the object* whfcb surrounded him. It would haw beett 
Impossible For the human mind to have embraced the mysteries of creation ; 
or to have followed the history of the muring atoms, from their chaotic dtoor- 
derinto their arrangement in the visible universe; to have sera dead mutter 
assuming the form of life and animation, and light and power arising out of 
death and sleep. The ideas, therefore, transmitted to, or presented by Moses, 
respecting the origin of the world and of man, were of the tune simple kind, 
•fid such 18 suited the early state of society; but, though general and simple 
truth*, they were divine truths, yet clothed in a language, and suited to the 
idea*, of a rude and imin struct ed people. And yet, when I state my satisfac- 
tion in finding thai they are not contradicted by the refined researches of 
mPdefti geologists, I do net mean to deduce from them a system of science. 
I believe that light was the creation of an act of the divine will ; but I da 
not mean to say that the words ■ Let there be light, and there was light ,, 
waa orally spoken by the Deity s nor do I mean to Imply, that the modern 
discoveries respecting light are at all connected from this sublime and mag- 
niHcent passage," 

Onu. " Having resided for a long time in Edinburgh, and having heard a 
creat number of discussions on the theory of Dr Hut ton, and having been ex- 
ceedingly struck both by its simplicity and beauty, its harmony with existing 
facte, and the proof afforded to it by some beautiful chemical experiments, I 
(to nit feel disposed immediately to renounce it, for the view* I have just 
heard explained." 

The Unknown. " I have no objections to the HuttonUn or Plutonic views, 
aa capable of explaining many existing phenomena ; indeed, you must be 
aware that I have myself had recourse to It What I contend against, Is its 
application to explain the formation of the secondary rocks, which I think 
clearly belong to an order of facts not at all embraced by it. The surface is 
constantly imagined to be disintegrated, destroyed, degraded, and washed 
into the bosom of the ocean by water, and as constantly consolidated, ele- 
vated, and regenerated by fire ; and the ruins of the old form the foundations 
of the new world. It is supposed that there are always the same types, both 
of dead and living matter ; that the remains of rocks, of vegetables and ani- 
tuals of one age, are found imbedded in rocks raised from the bottom of the 
ocean In another. Mow, to support this view, not only the remains of living 
beings, which at present people the globe, might he expected to be found in 
tfte oldest secondary strata ; but even those of the arts of man, the moat 
powerful and the most populous Of its inhabit ants, which is well known not. 
to be the Base. On the contrary, each stratum of the secondary rocks con* 
tains remains of peculiar and mostly Mow unknown species of vegetables and 
animals. In those strata which are deepest, and which must consequently be 
supposed to be the earliest deposited, forms even ; of vegetable life are rare; 
afaells and Vegetable remains are found in the next order i the bones of fishes 
add oviparous reptiles exist in the follow tug class i the remains of birds, with 
those of the same tribes mentioned before in the next order; those of quid' 
rupeds of extinct species, in a still more tcceut class ; and, it is only in the 
2 x2 
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loose and slightly consolidated strata of gravel and Mud, and which are usually 
called Diluvian Formation!, that the remains of animals, such as now people 
the globe, are found, with others belonging to extinct species. But in. none 
of these formations, whether called Secondary, Tertiary, or Diluvial, have 
the remains of man, or any of his works, been found. It is, I think, impos- 
sible to consider the organic remains found in any of the earner, secondary 
strata, the lias-limestone, and its congenerous formations, for instance, with- 
out being convinced, that the beings, whose organs they formed, belonged to 
an order of things entirely different from the present. Gigantic vegetables, 
more nearly allied to the palms of the equatorial countries' than to any other 
plants, can only be imagined to have lived in a very high temperature ; and 
the immense reptiles, the Megalosauri, with paddles instead of legs, and 
clothed in mail, in size equal or even superior to the whale ; and t be great 
amphibia, Plerfosauri, with bodies like turtles, but furnished with necks 
longer than their bodies, probably to enable them 'to feed on vegetables 
growing on the shallows of the primitive ocean, seem-to shew a state -in 
which low lands, or eijensive shores, rose above an immense ciilm'sea, and 
when there was no great mountain chains to produce inequalities of tempe- 
rature, tempests, or storms- Were the surface of the earth now to be carried 
down into the depth of tbe ocean, or were some great revolution of the wa- 
ters to cover the existing land, and it was again to be elevated by fire, 
covered by consolidated depositions of sand or mud, how entirely different; 
would it be in Its characters from any of the secondary strata ; its great features 
would undoubtedly be the works of man ; bewn stones, and statues of bronze 
and -marble, and tools of iron, and human remains would be more common 
than those of the lower animals, on the greatest part of the surface; the 
columns of Psistum and Agrigentum, or the immense iron and granite 
bridges of tbe Thames, would form a striking contrast to the bones of the cro- 
codiles or sauri, in the older rocks, or even to those of the mammoth, or 
Elephas primogenus, in the diluvial strata. And, whoever dwells upon this 
subject must be convinced, that the present order of things, and the compa- 
ratively recent existence of man, as the master of the globe, is as certain as 
the destruction of a former and a different order, and the extinction of a num- 
ber of living forms, which have now no types in being, and which have left 
their remains wonderful monuments of tbe revolutions of nature." 

Onu. " I am not quite convinced by your arguments. Supposing the lands 
of New Holland were to be washed into the depth of the ocean, and to be 
raised according to the Huttonian view, as a secondary stratum, by subter- 
raneous fire, they would contain the remains of both vegetables and animaJa 
entirely different from any found in the strata of the old continents! and, 
may not those peculiar formations to which you have referred, be, as it were, 
accidents of nature belonging to peculiar parts of the globe? And, you speak 
of a diluvian formation, which I conclude you would identify with that be- 
longing to the catastrophe described in the sacred writings, in which no hu- 
man remains are now found ; now, you surely will not deny, that man existed 
at the time of this catastrophe f and he, consequently, may have existed at 
the period of the other revolutions, which are supposed to be produced, In the 
Huttnnian views, by subterranean fire." 
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Thi Unknoan. " I have made use of the term diluvian, because it has 
been adopted by geologists, but without meaning to identify the cause of the 
formations with the Deluge described in the sacred writings : I apply the 
term merely to signify loose and water-worn strata, not at all consolidated, 
and deposited by an inundation of water ; and, in those countries which 
they have covered, man certainly- did not exist. With respect to your argu- 
ment derived from New Holland, it appears to me to be without weight. 
In a variety of climates, and in very distant parts of the globe, secondary 
strata, of the same order, are found, and they contain always the same kind 
of organic remains, which are entirely different from any of those now af- 
forded by beings belonging to the existing order of things. The catastrophe 
which produced the secondary strata and diluvian deposition, could not have 
been local and partial phenomena, but must have extended over the whole, 
or a great part of the surface of the globe ; the remains of similar shell 
fishes are found In the limestones of the old and new continents ; the teeth 
of the mammoth are not uncommon in various parts of Europe ; entire skele- 
tons have been found in America, end even the skin covered with hair, and 
the entire body of one of these enormous extinct animals has been disco- 
vered in Siberia, preserved in a mass of ice. In the oldest secondary strata, 
there are no remains of such animals as now belong to the surface ; and, In 
the rocks which may be regarded as more recently deposited, these remains 
occur but rarely, and with abundance of extinct species ; — there seems, as it 
were, a gradual approach to the present system of things, and a succession of 
destructions and creations preparatory to the existence of man. It will be 
useless to push these arguments further. You must allow, that it is impos- 
sible to defend the proposition, that the present order of things is the an- 
cient and constant order of nature, only modified by existing laws; and, 
consequently, the view which you have supported, must be abandoned. The 
monuments of extinct, generations are as perfect as those of extinct nations; 
and, it would be more reasonable to suppose, that the pillars and temples of 
Palmyra were raised by the wandering Arabs of the desert, than to Imagine 
that the vestiges of peculiar animated forms, in the strata beneath the sur- 
face, belonged to the early and infant families of the beings that at present 
inhabit it-" 

Onn. " I am convinced 1 — I shall push my arguments no farther, for I will 
nut support the sophisms of that school, which supposes that living nature 
has undergone gradual changes, by the effects of Its irritabilities and appe- 
tencies; that the fish has, In millions of generations, ripened into the quad- 
ruped, and the quadruped into man; and that the system of life, by its own 
inherent powers, has fitted itself to the physical changes In the system of the 
. universe- To thhj absurd* vague, atheistical doctrine, I prefer even the 
, dream of plastic powers.; or that other more modem dream, that the second- 
Mj'y.stratevwere ormtei, filled with remains, as it were, of animal life, to con. 
. found the speculations of our geological reasoners." 

ifiie Unkaaan. " I am glad you have not retreated into the desert and de- 
fen teless wilderness of scepticism, or. of false and feeble philosophy. . I should 
a o&have. thought it w;orthiny whilelD have followed you there : I should as 
soon think of arguing with the peasant, who informs me, that the basaltic co- 
lumns of Antrim or of Staffa were the works of human art, and raised by 
the giant Finmacoul." 
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Species. 

A-VTW 8 statement of the, motives which bad induced, turn to 
undertake the task of' publicly relating the history of the natu- 
ral sciences, M. Cuvier spoke of the utility of this department 
of study. He then rapidly traced the progress of the sciences, 
from the most remote period to the present time, djslij^uts/ijn^ 
three principal epochs: the r-ehgioua epoch, the pMkttopkkol 
epoch, and, lastly, tJte epoch of the division of' labour, which 
may be also named the scientific epoch, properly so called. 

The first of these epochs' comprehends the whole time during 
which science remained shut up. in the temples, and waacuUi* 
rated by the priests only, who concealed it from the vulgar, or 
mily presented it to them under emblematical forms. 

' The second epoch commences at the time when the sciences, 
whose rudiments had been imported from Kgypt,- began, after a 
long interval, to be developed in Greece. From the moment «f 
their revival, they assumed a new direction, separated themselves 
entirely from religion, and were no longer cultivated by th? 
priests, but by philosophers, who communicated the fruit .of 
their researches without reserve, and without dixguiite. The 
early Greek philosophers embraced the whole range of human 
If now ledge, and each of them was. at once a metaphysician, a 
moralist, a geometer, a naturalist, and a natural philosopher. 

The third epoch was marked by the separation that was ef- 
fected among the different departments of science. Each branch 
was cultivated by men who devdted themselves exclusively to 
it, directed the whole force of their minds towards it, and by 
this judicious distribution of labour, obtained a success unknown 
to their predecessors. 

* Of these highly interesting lectuiea, at present delivering in Paris, we 
shall in this and the succeeding Numbers g»e auto a view as will interest 
our readers. The reports we now publish are held by some of out friende 
now attending these lectures to be corrcct-wJiawT. 
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II was no fault of Aristotle's tbet this epoch was so" Jong m 
malting ita appearance. That great man, is fact, had assigned 
its natural limits to each department of science ; but, unfortu- 
nately, he left no successor worthy of such a master, and the 
sect of Peripatetics, which he had formed, even fell into con- 
tempt in a few centuries. It was only after the long interval 
of the nuddie ages, and towards the commencement of the «i. 
teasth century, that the change took place. Thus, the sciences 
have 1 , as yet, been regularly cultivated only for three cen- 
turies. 

'After thus marking the characters of the three scientific 
epochs, the Professor reverted to the first, and, in endeavour- 
ing to- determine its origin , was led to speak of the antiquity of 
human society. He shewed, that notwithstanding the paucity 
of the data which we possess on this question, we may yet ar- 
rive at some satisfactory results, by having recourse at the same 
time to history and geology, which severally present evidences 
corroborative of each other. Thus, while the traditions of all 
nations have preserved the remembrance of a great catastrophe, 
the Deluge, which changed the earth's surface, and destroyed 
nearly the whole of die human species, geology apprises us, that 
of the various revolutions which have agitated uur globe, the 
last evidently corresponds to the period which is assigned to the 
deluge. 

We say, that by means of geological considerations alone it 
is possible to determine the date of this great event with some 
degree of precision. 

There are certain formations which must have commenced 
immediately after the last catastrophe, and which, from that 
period, have been continued up to the present day with great 
regularity. Such are the deposites of detritus observed at the 
mouths of rivers, the masses of rubbish which exist at the foot 
of mountains, and are formed of the fragments that hill from 
their summits and sides. These deposites receive a yearly in- 
crease, which it is possible to measure. Nothing therefore is 
more easy than to calculate the time which it has taken them to 
acquire their pnesent dhnensions. This calculation has been 
nude with reference to the debris of mountains, and in all cases 
has indicated a -period of about four thousand years. The 
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same result bas been obtained' from tbe other alluvial' deposiles. 
In short, whatever may have been the natural phenomenon' that 
has been interrogated, it has always been found to give evidence 
in' accordance with that of tradition. The traditions themselves 
.exhibit the most astonishing conformity. The Hebrew text of 
Genesis places the deluge in the year 2349 before Christ -The 
Indians make the fourth age of the world, that in which we How- 
live, commence at the year 3012. The Chinese plate it aboue 
the year 2884. Confuciue, in fact, represents the first king 
Yao as occupied in drawing off tbe waters of the ocean, which 
hod' risen to the tops of the mountains, and itt repairing'the da- 
mage which they had caused. ■ • 

Men assuredly did not begin to cultivate the sciences uirtii' 
long after this epoch. Astronomy is that of which traces 'are 
found at the most remote periody and it would seem to have br&' 
giuatcd in several countries at the same time. The first btjsetu 
vation of an eclipse made by the Chinese, and of which the' 
authenticity has been established, was in the year 776- Ai O. 
At Babylon, the most ancient observation made by the Chal- 
deans was in the year 747 A. C. It has been said, indeed, 
that Callysthenes sent from Babylon to Aristotle a aeries of 
observations which comprehended a space of 1900 years; but 
this assertion, which first made its appearance in Synesius, a 
writer of the sixth century, deserves no trust. Aristotle, who> 
speaks of astronomy in various parts of his works, would not 
have omitted so important a fact 

It has been supposed that in the zodiacs, painted 4m the. w»lk 
of certain temples in Egypt, a proof was to be found that astro- 
itomy bad been cultivated in that country from a very r 
period. But whatever interpretation is given of these a 
we- ; have now, thanks to M. Cham pollion's discoveries, certain - 
information respecting the antiquity of these temples;' that of 
Dendersh, in particular, was built in the reign of Tiberius, and 
bears the name of Nero. Another was built in the reign of Do- 
m'itian. It may therefore be considered as sufficiently proved, 
that the sciences had not acquired any degree of improvement 
until the eighth century before the ■ Christian era t notwith- 
standing great nations had been formed in several parti of the 
earlii some centuries earlier. > Fifteen hundred years before, 
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Christ r here were already four ; the Indians, the Chinese, the 
Babylonians, and the Egyptians. 

The Chinese having always kept themselves separate, the 
progress which they might have made could only benefit them- 
selves, and could in no degree contribute to the general civili- 
zation. Thus, in the history of the sciences, they are never 
mentioned. As to the other three, so great a similarity is ob- 
served in their general doctrines, and in the emblems under 
which these doctrines are veiled, that they must evidently have 
had communication together. 

The subject of metaphysics being the same for all nations, it 
will readily be conceived how several of them may have arrived 
separately at the same system of religious philosophy. It wHl 
also be cooceivedjhow they should have agreed in the choice of 
emblems, us, these emblems are in general taken from among the 
natural bodies which men have more commonly around them. 
Buti how can the identity of political constitutions be accounted 
for, unless on the supposition of a communication. We know 
what is the organization of Indian society : it is at present pre- 
cisely what it was before the Christian era. The people are di- 
vided into four principal castes. First come the Brahmins, the 
depositaries of science, and the ministers of religion ; then the 
soldiers, those to whom exclusively the defence of the country 
was formerly iotrusted. These men have the privilege of hear- 
ing the sacred books read. Then come the merchants, and 
lastly the artisans. In the two last castes, the different profes- 
sions form so many hereditary subdivisions. This singular con- 
stitution, which could only have originated from a powerful ge- 
nius, and which, before it could have been established among a 
single people, would have required the use of very extraordi- 
nary means, presents itself again in -Egypt. Doubtless, no one 
will imagine that mere chance could have produced a coincidence' 
of such a nature. 

■. A similarity stil 1 more surprising, because manifesting itself in 
things of a more arbitrary nature, is that observed in the mo- 
numents of the three nations. The columnar, architecture, it is 
true, might have originated at once in the artificial caves of 
Upper Egypt, and in the subterranean pagodas of India, since 
it. mete natural to think of supporting by pillars wrought inline 
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rock the ceiling of these excavations; but m the edifices which 
rise above ground, similarity of form cannot be determined by 
the use of the mute materials. In Assyria, in place of granite 
or syenite, brick alone was in use ; and yet, from the little that 
remains to us of the religious monuments of that country, we 
see that their great architectural forms were the same as in In- 
dttor Egypt 

The three nations had also a similarity in their geographical 
potatfon, sal of them having established themselves in the vici- 
nity of great rivers, in countries where internal navigation was 
favoured by numerous natural canals. The history of the Indians 
dwcluses them tons at first in the great plains of the Ganges, and 
Hawing only some colonies on the banks of the Indus,— .the Ba- 
bylonian's settled In the ddta of the £uphrates,~-the Egyptian* 
along the Nile. The three countries were in the route of an 
immense commerce, which religion covered with its protection. 
There was not, in fact, a sacred edifice among tbem, that bad 
not a part intended far lodging merchandise, a kind of caravan- 

Although the mode of communication adopted during the 
whole of the religious period was by no means favourable to the 
progress of the human intellect, it is probable that the aajeooea, 
in the three countries that must be looked upon as their cradle, 
would have attained a high degree of perfection, had they not 
been repeatedly arrested by the. Irruption of barbarians. 

The countries inhabited by the Babylonians, the Chinese, 
and the Indians, form a rich girdle around a- vast region, com- 
posed for a great part of elevated sandy plains, adapted solely 
for pastoral tribes. These tribes can never arrive at the same 
degree of civilization as agricultural nations, and still less can 
they attain that of commercial nations ; but they are sober, coura- 
geous, active, have little attachment to the soil, are eminently 
qualified for conquering, and are ready, whenever an enter- 
prising chief presents himself, to rush in multitudinous bands 
upon their rich neighbours. History shews us in all ages the ci- 
vilised nations sometimes repelling the pastoral nations, and 
sometimes subjugated by them. China has been repeatedly in- 
vaded and subdued by the Tartars, India by the Mongols, Ba- 
bylonia by the Assyrians and at a later period by the Persians. 
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Egypt was «lto repeatedly invaded by nomadic tribes. The 
first conquest w that called, the conquest of the. shepherd: tings, 
about the yew 17£0 before Christ. They retained their «*- 
quest for. two eenturies, During this, period, the order of the 
priett) wn}t eotirdywtt down* and the fountains of fOMfle dried 
up, The second itrupp°tt »w "hat <rf the Medea and Persians 
under Cw»by ses. Posteriorly to our en, there came other no- 
madic tribesstHl-r-^ Sarj^^ lastly, the Turks. We do 
not reckon the conquest at the. tine of Alexander, which wan in 
fact far front being hostile to ciyiUastion, as the. Qneekt wore at 
that time mora advanced than tha Egyptians. 

The sciences, then, being in the east continually retarded fey 
the irruptions of barbarians, mere not placed in drcumstaauea 
favourable to their development, until they had penetrate! into 
the west, pawing from the Egyptians to the Greeks, and thaw 
these latter to the teat of Europe. An to the Indiana, they 
have not directly contributed to our civilization, and in fact it 
is only a very short time since any scientific communication has 
been established between their country and ours. 

.Yet it is in India* according fa all appearance, that we -are to 
look for the origin of the sciences. It is in that country, in 
fact, that the men who escaped from the deluge must have «ata- 
blished themselves. The loftiest mountains of the globe, die 
chains of Himalaya and Thibet, would afford them md asylum, 
and the .bases °f these mountains would present them with die 
first cidtivatablo land. Babylonia could then have been nothing 
but marshes, and Egypt was yet under water. In fact, all the 
low part, as , the pcieata told Herodotus, is a gift of the Nile. 
That river each year deposits* a new layer of mud. By count- 
ing the number of superimposed layer*, which are easily distin- 
guished from each other, it nay be seen how much the land 
rises in a given time; and in this manner we come by a very 
simple calculation jto the result, thai, 8OQ0 years before Chrut, 
the whole of Layer Egypt had no ttpkimce. 

The priority of the Indians is. further shewn by a tradition, 
to which no attention seems hitherto to have been paid. It is 
in fact in the extracts which have been preserved of the works 
of Manetho, diat, in the reign of Amenqphts, a king of die aVz> 
teenth dynasty, a colony came from India to settle in Ethiopia. 

Digitize b,G00gle 



aSS Baron Cuvter'n Lectures on the Natural Sciences. 
Now, Diodorua Siculus, and all those who have written on the 
.religion of Egypt, derive that religion from Ethiopia, or Upper 
-Nuhia. Thebes itself was but an island, a colony of Meroe, 
which was the sacerdotal city of the Ethiopians. Thus, then, 
civilisation came from India into Nubia, and from Nubia into 
Egypt. From the latter country it- might even be traced to 
Babylon, since, according to Diooorus, the Chaldeans, who 
formed the sacred .caste in Babylonia, were originally nothing 
but a colony of Egyptian priests. 

We might naturally expect to find much information re- 
specting the history of the sciences among the Indians, who 
were the first to cultivate them, and who, notwithstanding va- 
rious conquests, have kept themselves so unaltered, that, at this 
■very day, we find them just what Alexander found them. Yet 
among the Indians we hardly obtain any accounts of this nature, 
It is not that they have not written much, and that from the 
earliest times, but they do not possess a single historical boob. 
Perhaps the Brahmins, to make their caste be held in more es- 
timation, might have withheld the knowledge of the events 
iwhich would have also borne testimony to the origin of the 
•others. This at least is certain, that they hold it as a doctrinal 
point that history should not be written. The fourth ageyaay 
•they, the age in which we live, is too miserable, all that takes place 
is too low, to be worthy of having the recollection of -it perpe- 
tuated. : The traces of the efforts of civilization- have not -there- 
fere been preserved by them, and the only hope which .we have, 
in the absence of annals, is that of deriving some indirect state- 
[Bents from -their other books, or their monuments. 

The monuments cannot afford us much assistance. Al- , 
though they bear no date, it may be judged that tbey are pos- 
terior to the time of Alexander and the Ptolomieg. -If tbey 
htui existed at that- period, some Greek writers would. »ot baye 
failed to- speak of them, as their gigantic proportions ra«st hare 
rendered them remarkable in all finreat .Besides, -we fcjui in -some 
Measure i judge of their age- by tbe emblems- which .-jjae- repre- 
sented oft tlmm. These: ctriblems' att- belong Wtnfe/iKligJap.e-f 
the present day: Now, t he mynmlogical notions, te'nbjaj) Uwy 
'refer Are 'found- developed<bnly hi' treatises . pfisttrfiojr-tp'ithBi.Ve- 
daa/ since tbe pantheism of ttw Vcdas:is entirely metaphysical. 
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The temples which we.- know m therefore less ancient than the 
Vedas. 

As to the Vedaa themselves, or sacred hooks written in San- 
scrit, we know their age by means of a calendar which is found 
annexed "to one- of them, and which gives the position of the 
Vernal equinox: Now* by means of the known lairs, of the pie- 
cession of the equinoxes, we have been able to see in what year 
that calendar must have been closed. It ascend* to 1500 years 
before Christ. 

The Vedas contain an exposition of the religious .philosophy 
of the Indians. The oupavedas, which are of the same: date, 
'are composed of - various scientific treatises on musk:, medicine, 
War, architecture, the mechanical arts, &C. These two Wonka, 
as weHas seine very long poems, are written in Sanscrit, a'Jan- 
gunge ^which? is 1 not at present spoken,— a language the most je- 
gulai 1 -that is known; and which is especially remarkable for the. 
tn«u instance that it contains the roots of the various languages 
of Europe, of the Greek, Latin, German and Sclavonic ; so 
that, to find ■ even the first instrument of science, -namely, -lan- 
guage, it would seem that we must go to the Indians in search 
of it: The astronomical part of the vedas contains few rules. ( 
Those whteh the Indians at present possess fur calculating eclipses 
belong to mnch later treatises, and which all bear their' respeo 
five dates. These treatises are in. verse, and are learned by 
heart by the Brahmins of the astronomical caste. 

It is well known that, in the last century, Baiily maintained 
that there had formerly existed in India a very advanced astro- 
nomy, of which the present astronomy is but a feeble remnant. 
His theory rested principally upon the circumstance, that the 
Indians possessed methods of calculating much more perfect 
than would seem compatible with the low state of the mathe- 
matics among them. Admitting the fact, what are we in strict, 
logic to infer from it P That the Indians in former times . 
were a little more advanced than they are at present- But this 
pant time, perhaps, is- not very remote. It might even be ad- . 
mktedj with M. Delambre, that the. Indians have not invented 
the formulae of calculation, but that they received them, ready • 
made from the Arabians, These formulae are far from being 
so perfect as BaSly supposed ; but tbeir rcxy defects have served , 
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to prove the falsity of the theory of which we speak. • Tito 
Indians boast of possessing a long aeries of observations', 'which 
go- back to the year 4000 before Chrrst, a period at which,' ac- 
cording to thetrt, there ires a eotrjunetion of altlne planets. If 
they have aetUaHy observed thrs eonjunctfcm, We tan, 'by 1 mains 
of Calculation, confirm its reah'ty. Thi*it has been attempted 
to do. Now, it has been found that this conjunction did not 
exist; and it has beett moreover -discovered, that if, in the 1 re- 
trograde calculation, in place of making use of the cofrootfdf- 
mulse which we now possess, we were to employ the 'defective 
(bmnihe of the Indians, he would arrive at an erroneous restift,- 
but at one- which, for the epoch indicated, 'would give' the' apt 
pearance of a conjunction. ■ ■'■'.»• •' 

There retuhs from these facts, and several others, Whien vr# 
otte to the researches of an English philosopher-, that the Mf.1 
dent Indians had neither an astronomy of any degree of aoV 
vancement, nor a regular geometry. As to the natural sciences, "* 
they must have possessed some slight knowledge of 'them; 'its' 
their commerce, which was very flourishing, made a gnerrC Va- 
riety of substances pass through their hands; but these sciences' 
never made any considerable progress among them. Theirb*. 1 ' 
ing prevented from touching dead bodies, and the horror which' 
they hid of skins, must have placed an insurmountable' bavrief" 
in their way. In short, all that the Indians could have eonftrieVI 
nicated to the Egyptians, waa their metaphysics, their "inythd." 
logy, and their constitution. 

L*utum Thibb— Egypt. 

Egypt presented circumstances highly favourable to the do- ' 
vetoproent of the sciences, of which it had received front India ' 
only an imperfect germ. From the extreme fertility of its ter- 
ritory, the inhabitants had abundant leisure to devote to study," ' 
and being condemned to Inactivity during the time the river ' 
kept them pent up' in their towns, they could not fail to be In- 
clined to meditation. 

The inundation itself, by giving the Egyptians Wants un- 
known to other nations, induced an activity of mind, and led ' 
them to'a multitude of useful discoveries. The necessity of re- 
tracing the boundaries of properties, after the river bad retired 
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into its bed, led them to invent surveying, and the desire of fa- 
cilitating, the flowing off of. the waters, taught them the art of dig- 
ging canals. They seem to hate paid early attention to the study 
of the celestial phenomena, which alone could afford than the 
means of foreseeing the motions of the Nile; and as- the extreme 
purity of the atmosphere was favourable to ibis study, they made 
more progress in astronomy than any other nation. 

The Egyptians made great progress in architecture also, for 
having been induced by circumstances, of which we. shall pre- 
sently speak, lo employ a great portion of their riches in build- 
ing, they had excellent materials in abundance, which the river 
permitted them to transport with ease. 

Religion was not in Egypt, as it was in India, an obataulc to 
the progress of the natural sciences. On the contrary, it im- 
posed in some measure an obligation to cultivate them ; and, in 
fact, not only did it borrow many of its emblems from the animal 
kingdom, but it also necessarily excited attention to all those 
animals which it had pronounced to be sacred. 

This part of the Egyptian religion did not come from India, but 
originated in Ethiopia. It is probable that the Ethiopians, before 
the arrival of the Indian colony, had been addicted to fetishism, 
as are in general all the tribes of the negro race, and that they 
would not adopt the new religion without mingling with it a 
part of their old superstitions. But in whatever manner this 
religion was established, it is certain the priest attached at least, 
one animal to each divinity. The hawk was consecrated to 
Osiris, the ibis or the cow to Isis, the crocodile to Saturn. In each 
of the temples in which these divinities were worshipped, there 
were brought up several of the animals which were dedicated 
to them, and which themselves in some measure shared in the 
divine honours paid to their patrons. There were thus afford- 
ed constant opportunities of observing their external forms and. 
their habits. There were even occasions of observing their in- 
ternal structure, as it was customary to embalm them after 
death. 

In Egypt the same horror toward dead bodies was not en- 
tertained as in India ; not only were the bodies of sacred anit 
mals embalmed, but those of men also. Now, this practice 
could not fail to give those who were charged with it a know.. 
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ledge of the form and position of the organs. It was undoubt- 
edly in Egypt that anatomy originated ; it was to that country 
that the Greeks resorted to study it ; and thither Galen made 
a journey expressly for the purpose of seeing the representation 
in bronze of a human skeleton. 

This much in respect to the observations on animals ; as to 
minerals, they in some measure presented themselves to obser- 
vation, being in Egypt not deeply buried, as in most other 
countries. They were known not only by their external cha- 
racters, but also by what we at the present day call their chemi- 
cal characters ; and we may here remark, that the name Che- 
mistry itself coiies from the word chim, which was the ancient 
name of Egypt. As to what was afterwards called the Egyp- 
tian science, the Hermetic art, the art of transmuting metals, it 
was a mere reverie of the. middle ages, utterly unknown to an- 
tiquity. The pretended books of Hermes are evidently suppositi- 
tious, and were written by the Greeks of the lower Empire. 

All the books of the Egyptians are lost ; and thus, in pur- 
suing the history of the sciences among them, we have perhaps 
fewer resources than in tracing it among the Indians. There 
remains a catalogue of the sacred books of Hermes, which Cle- 
ment of Alexandria has preserved in the sixth book of his Stro- 
mata. The books of Hermes were held in great veneration in 
Egypt* They were carried in procession in the religious so- 
lemnities, and every priest was obliged to have by heart st least 
the part which related to the attributes of his order. These 
books treated of religion, the arts, medicine, and several other 
sciences; but it is remarkable that they did not speak of his- 
tory, whence it would appear, that the Egyptian priests had the 
same repugnance as the Brahmins to preserve by writing the re- 
membrance of the events of which their country had been the 
theatre. We have therefore no annals of Egypt ; but we have se- 
veral bets of their kings preserved by Eusebius and other writers. 
These lists do not agree well together. They may, however,, 
be useful for being consulted, provided the cause be not for- 
gotten which probably introduced into them the confusion 
they exhibit ; for it would appear, that in ancient times Egypt 
was divided into independent states. The names of the sove- . 
reigns of all Jihese small kingdoms have been handed down to 
3 
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us ; but, instead of presenting them in linear series, the writers 
have placed them in the same line, as if there bad been a re- 
gular succession. This mistake has greatly contributed to mis- 
lead several modem writers, and to induce them to refer to a 
very remote epoch the origin of the Egyptian nation. 

The conquest of the shepherd kings abolished all the little 
principalities, and subjected Egypt to a single domination. Af- 
ter the expulsion of the conquerors, the victorious dynasty be- 
came ur its turn sole master, and thenceforward the union be- 
came definitive. It was by this union that the Egyptian nation 
became really powerful, and it was after this period alone, that 
it could undertake great works. The recent discoveries of M. 
Chanrpollion have afforded us an undeniable proof of this. 
Having found means of reading the names of the sovereigns 
inscribed in hieroglyphic characters upon the monuments, he 
has found none anterior to the seventeenth and eighteenth ' 
dynasties, that is, to those which expelled the nomadic con- 
querors ; and it is probable that most of the edifices which bear 
the names of these princes, and which appear to have been 
raised in honour of them, were not built until long after their 
death. 

As, in the deficiency of books, we rest our hopes of obtain- 
ing some documents upon the monuments, it is of importance ' 
to determine their age, at least in a relative manner. This may 
be done by comparing the style of their architecture, which, 
simple and rude in the more ancient times, acquires elegance as 
we approach those more modern. 

The pyramids, which, however ostentatious, evidently belong 
to the infancy of art, are certainly anterior to the columnar edi- 
fices, and those possessed of elegant proportions. Now, these 
pyramids, even by Manetho's account, were not built until after 
the reign of Sesostris, the vanquisher of the shepherds. This 
much is certain, that they did not exist at the time of the Jew- 
ish rnigration, for the Scriptures make no mention of them. It 
would even seeoi that, at this period, the Egyptians used brick 
in theirpubh'c buildings, as they employed the Jews in manu- 
facturing them in enormous quantities. Nor did the pyramids 
exist at the time of the migration of Cecrops and Danaus, as 
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tbe Greeks never imitated their form. 'Che first alluaioo to the 
splendid edifices of Egypt occurs in Homer* who speaks of the 
hundred-gated Thebes, and who, without doubt, by this ex- 
pression meant (be gigantic propy Uei placed in lbs. front of 
temples, of which that city, in fact, contained a great number. 

Most of tbe edifices which we know must hare* been. Built 
from tbe year 1000 before Christ to the year 569, the epoch of 
tbe invasion of the Persians. In net, this was the period at 
which Egypt enjoyed her greatest prosperity. An exaggerated 
idea, however, would be formed of the power of. thai country, 
were we to judge of it only by the number and magnificence of 
tbe monuments which have been left to as. It Must be remeaa- 
bered chat (here had been a gradual accumulation of them for 
ages; for, in a climate always equable* edifices built of granite 
endure until they are purposely overturned. It ought also to 
be remembered, that Egypt, from her position mistress of the 
commerce of Africa, must have acqwirwd immense riches, and 
that all these riches must hare been employed in the valley «f 
tbe Nile, since beyond it there was nothing but sand. Being 
unable, therefore, to enlarge her territory, she covered it with 
palaces. A similar concurrence of circumstances produced: the 
same results at Palmyra. Palmyra is an oasis of verdure planed 
in the midst of the desert. It had no other advantage than 
that of possessing some springs, but this waa enough to iaduee 
the caravans which went from the Euphrates V» tbe Mediter- 
ranean to pass that way. These caravans came laden- with the 
valuable productions of the East ; and during their short abode 
in the oasis, they left much gold, of which the inhabitants 
could have made no use, had they not employed the greater 
part for raising tempiea and palaces. 

In modern lames, Genoa, enriched in the same manner, by 
commerce, and restricted in her territory by tbe sea. and the 
Appenines, has reproduced, in some degree, the wondeas of Pal- 
myra and Egypt. , 

Egypt, during tbe whole time of her prosperity, , remained 
shut to strangers ; but towards the sixth century before our 
era, troubles having arisen, aad having brought wit civil war, 
the weaker party sought support in foreign countries, aad Psato- 
meticus first brought auxiliary troops from Asia Minor. It 
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was then only that tbe Greek* conk) profit by the i 
which fh* Egyptians had made; and that Tbak* and Fymav 
goras, and perhaps several other sages whoad unm bade not 
bean preserved, went to be instractrd in the school of the 
priests. 

To judge of what the Greeks must have gained by this oom. 
munkntiori, it is necessary to know what was at the period the 
state of knowledge in Egypt. Let us, in the first place, look to 
the mathematical sciences. 

it is certain that the Egyptians had a knowledge of nydrau. 
lies, as they were expert in the art of digging canals ; that they 
had ideas of mechanics, since, without Wry powerful Bwchinee, 
it would have been impossible: far them to erect obelisk*, and to 
raise the enormous blocks which some of their mowtnmsats pre- 
sent. It is certain that they had tolerably perfect modes of 
procedure in stereometry, of which a proof is given hi the em- 
ting of the stones of their buildings. We know, further, mat 
fhey were pood surveyors. All this wordd lead us to believe 
that' they were- pretty well advanced in the ntatheraatical thee, 
rice. But, on the other' hand, if it be true that it was. only 
after hi* mtrete ihab Pythagoras discovered the rJieorera of the 
square of the hypnthenuse, -it must be admitted that the geo- 
metry of the Egyptians was- still in its infancy, or, at least, that 
it was purely practical 

At the period when the first migrations ware made to Greece, 
astronomy was very Brtlw advanced io Egypt, as the lunar year 
alone was known. But as thin science, as we have mid, was 
vsry necessary to the Egyptians, they devoted themselves to it 
with gruat applicants!, and made rapid progress in it ; so that, 
when a communication was i^e^smbhshed with the Greeks, in 
the reign of Pswamelkos, they had already' adopted the solar 
yeaf of 865 complete daya. Soon after, they made the addition 
of a Anlrfch of a day, and thus came ranch nearer the trweaara- 
fmn. This reformed solar year was employed for eMl uses. 
A» <fo the retigteus year, harrmg been regulated at an eatrfcer 
period, k remained with' its 86* complete days, without its 
being allowed to change it. It happened, m cori sequence, that 
the festivals were gradually displaced— -that they no longer eoN 
• t» * ■ 
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responded to the same adders! epochs as at the lime when they 
were instituted — and that, to return to them, they required to 
pan through all the seasons in succession. This period, at the 
end of which every thing was restored to the original order, 
was what the Egyptians named the Great Year, or the Year of 
Syrius. 

It is probable that it was only from the heliacal rising and 
setting of the principal stars that the Egyptians succeeded in 
thus approximatively determining the length of Ibe year ; for 
their means of observation were very imperfect, and it is not 
believed that they bad any other instrument than the gnomon 
for measuring the heights of the sun. 

We might be inclined to think that the Egyptians were very 
little advanced in general physics, were it true that they con- 
sidered fire as an animal which devoured the bodies that were 
presented to it ; but, perhaps, this was only the opinion of the 
vulgar, and not that of the learned. 

■ The. Egyptians had very correct ideas on several points in 
geology ; they bad well observed the laws of alluvial deposition, 
and at the present day we account for the formation of the Delta 
in no> other manner than that in which it was accounted for in 
the days of Herodotus. They had discovered the existence of 
solids not only in the alluvial formations, but also in rocks. 
Thus, it may be thought, that when Tholes in Greece declared 
water to be the first principle of all things, he only gave a new 
form to the theories of the Egyptian priests, who alleged that 
the earth had arisen from the waters. 

..The: properties of. minerals were tolerably well examined. 
The country offered every facility for this; the mountains 
which form the sides of the valley of the Nile exhibited, and 
in all their native lustre, various species of rocks; in the lower 
part limestone, farther up sandstone, and towards Syene por- 
phyry and granite. .Egypt was in some measure, a great iiii- 
qeralogical cabinet. The necessity of passing along the small 
valleys which run towards the Bed Sea, led to the discovery 
of other minerals which do not occur in so great masses. It was- 
in ope. of them that the mine of emeralds was discovered, which, 
supplied all those known to antiquity. 

The manner in which the Egyptians wrought fine stones, por- 
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phyry and granite, shows that (hey had the use of very sharp 
instruments, and that they consequently were wall acquainted 
with the art of tempering. Very little iron, it ia true, has 
been found in their cities and tombs; but this depends upon 
the circumstance that that metal is easily destroyed. Besides, 
various other metals have been found in them, and, among 
others, bronze, and^gold of great purity. They were acquainted 
with all our enamels and porcelains ; they knew how to make 
up the most brilliant and the most solid colours, and even ul- 
tramarine; in a word, they were infinitely more advanced in the 
chemical arts than the Greeks and Romans ever were. 

We have said that the habit of rearing sacred animals in the 
temples, would have enabled the Egyptians to study the man- 
ners of these animals, and to observe their forms with" care ; 
and, accordingly, they reproduced them with perfect fidelity in 
painting and in sculpture.' We find on their monuments more 
than fifty species of animals, so recognisable, that even when the 
figures are of small dimensions and merely given in outline, it 
is impossible to mistake them. Thus we distinguish in their 
sculptures the great antelope, the oryx, the giraffe, the Urge- 
eared hare, the sparrow-hawk, the vulture, the Egyptian goose, 
the quail, the lapwing, the ibis, &c. Gau, in his work on 
Nubia, has given a copy of a painting which represents the 
triumph of an Egyptian monarch. There. are seen in it the 
different nations offering to the conqueror animals peculiar to 
their respective countries. There are distinguished in it the 
hunting-tiger, an animal which we have only, known in Europe 
for about thirty years back, the aspic, coluber haje, the crocodile, 
Sic. Although in these representations the zoological characters 
have not been expressed, yet the general aspect is so well ex- 
hibited, that a naturalist can always readily make out the ani- 
mal, even in the case of insects and fishes. In a painting brought 
to France by M. Caillaud, and which represents people fishing, 
there occur more than twenty distinct species of fishes ; siluri, 
cyprini, and other species of singular form and peculiar to 
Egypt, all so faithfully expressed, that one can recognize them 
at first sight. ' 

It cannot be imagined that a nation which devoted itself with 
so much perseverance and success to the observation of nature, 
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tkaMtmitnttitmi itneJf tofteaaare muecuagof sates, wttfaevt 
attempting tocoMwettboa by threaten, awl to amend to ptw- 
aipkn. It must, thereftee, he supposed, thai these weaat aeer- 
enht epoch in the colleges of the priasta. the kiwwienge not only 
■rf .fnalcaoetuml and iwligious •doctrine but ato that of parti- 
cular agentinc theories. These theories doubtless bare been 
baa in notaequenct of tbe oppression to nUflb the mqm&M t 
oaste vtu subjected at the time of tbe conquest of Csaahyeta, 

The leaden of tbe ooionka which issued fro* Egypt, pos- 
aesaad in general but a small part af tbe knowledge of which 
this privileged caste am tbe depository. They carried with 
then only tbe practical result*. Tbe one was difiantnt with 
4be Hebrew Itgisktar. He bad bees brought up by the Kgyp- 
tiau points, aad knew not only their arts, but also their philo- 
sophical doctrines. Hit books shew ua that be bad vary perfect 
ideas respecting several of tbe highest questions tif Batumi phi- 
loBophy, His cosmogony especially, considered io a pwely 
adentstic point of view, » extreaMly tetnsikable, insanwich •» 
the inner which it assigns to tbe different epochs of cmwtion, ifi 
precisely tbe asme as that which has bees deduced free* geolo- 
gical coaatdeatSoBB, According to Genesis, after the earth aad 
the heavens had beat footed end animated by light, the «que- 
tic animals were .created, then plants then teeaestrial aniawist, 
and last of all roan. Now the) is precisely whet geology toaehe* 
us. In tbe depusitee which bwre been hot noaaolidaled, and 
which, conaaqaeatly are the deepest seated, there ooour rwotv 
sands remain ; tbeearthy then, was taerciere without iahahiosBH*. 
In ■proportion aa we appeoacb tbe upper strata, we find appearing 
at ant shells and remains of fishes, then eemaiq* «f largo rep- 
una, then bones of qtiadttpeds. As to tbe bones «f the human 
race, they am met with only in alluvial depoaites, in caves end 
■ tbe ansons of cooks ^ wbiob shows that naa made his.ap.- 
peamwd upon die jearth after all the other cUtsani uf wuaats. 

Lbctcthb Fourth. — Gheeck. 

The Greeks did net receive tbe whole of their knowledge 

from Egypt. They had communications with the Pheoiojane, 

aad probably also with tbe Babylonians, as well as assuredly 

with tbe trtbes of Cokbis and Caucasus, from which latter they 
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m mhm t reSgioufl rnee, that differed greatly from those of 
dm figypajaaa AM, wkb respect M -the result of ad these 
tarty ooMlMMcktimii, we are ndwd to mere conjectures, orb. 
ah only hope -tar aoeounteposeeiuhag Bay - uV g w,u of — wey, 
■ftsratke period ;when Cadoms carried the Phemcian alphabet 
4om Greece. (FnM that awtt ch we have an unbroken chain, and 
'the' tottery of the science* is bated upon a eontHHwas series ef 
written aocimieifls. 

Ti« «tenoei, once introduced among the Greeks, were there 
free -of the fetter* wfaich had retarded their progress among die 
lather three nations, whose history we have sketched : they had 
e*t longer to Buffer from the irraptions of barbarians, nor from 
the interests of a privileged class, 

India, Assyria, and Egypt were, as we have said, countries 
quite open, and which, from the very nature of their ground, 
were incapable ef being defended. This was not the case with 
Gretoe, of which the whole central part being mountainous, of- 
fered- jrasjavfaeiBtries for waawjag an invasion. Then each tribe, 
separated from the others by deep valleys and passes, found na- 
tMrai nunparis in its rocks. An invader would have to coo* 
bfow that land -foot by foot, and the parts which he bad Bub- 
jeuted would speedily withdraw themselves from hie domination. 
All the email islands connected with this country were, in like 
mawanr, defended by their mew poakiou, and were enabled to 
preserve their independence. Accordingly, Greece could never 
long remain united under the same laws; and perhaps these 
ciraimMarrces, which depend upon the uatoral configuration of 
the country, will, even moat time, render the establishment of It 
central government extremely difficult. 

■ Toe *ettleaientii which the Greeks made on the eaaet of Asia 
'Minor and Italy were not, it is true, so easily defen d ed ; hot 
when they wen (overrun, the Warned men who had sprung np 
there betook themselves to central Goeece, and carried to it the 
tribute of their knowledge ; so that the conquest of the colonies, 
far from retarding the civilization of the mother country, only 
served to advance it. 

Mythological forms were, in Che East, enfc/ the emblematic 
expression of a system of general phikwophy, and thus the 
priests were at the same time the* learned men of the nation 
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In Greece, the external forms of religion only wen received* 
without, however, any understanding of the meaning concealed 
uader these emblems, so that, the priests there were not in general 
more learned than the vulgar. They did not form a caste, for, 
although in the beginning, there had been a tendency to perpe- 
tuate the priestly dignity in the same families, this scheme was 
acted on within very narrow limits, and could therefore exercise 
but a feeble influence upon the constitution. 

The sciences, therefore, at their revival in Greece, were com- 
pletely separated from religion, and consequently free in their 
progress ; while, in the countries in which a divine origin was 
attributed to them, they necessarily remained stationary, as no 
one, without being guilty of sacrilege, could change in any re- 
spect a doctrine which had emanated from the Divinity itself. 

Epochs of the History of the Sciences in Greece, — The his- 
tory of the - sciences in ancient Greece presents four distinct 
epochs. The first commences with the establishment of toe 
Pelasgi in that country, and terminates with the arrival of the 
Egyptian colonies, about the fourteenth or fifteenth century be- 
fore our era. The second comprehends all the time that elapsed 
between the arrival of these Egyptians and the settlement of the 
Greek colonies upon the coast of Asia Minor, about the year 
1100 before Christ The third extends from the establishment 
■of these colonies to the time when the communications with 
Egypt were revived, about the year 600 before Christ, The 
fourth epoch commences with the journey of Thaies to Egypt, 
and comprises the most brilliant age of Greece. 

Were we to refer to some writers of the Alexandrian school, 
we might suppose ourselves possessed of a very exact history 'of 
ancient Greece. We have genealogies of the kings who reigned 
,in that country, with quite as many details aa those of the sove- 
reign i houses, of Europe ; but these genealogies, in which there 
always figure at the head some mythological personages, such 
as-Jupiter or Neptune, are evidently not authentic Thus, the 
history of the Greeks, before the time when Cadmus brought 
them the art of writing, is entirely conjectural. Ail that we 
know is, that, previous to the arrival of that chief, the Pelasgi 
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were not entirely in a barbarous, state, and that they were al- 
ready acquainted with several arts. 

The Pelasgi were originally from India, of which the San- 
scrit roots that occur abundantly in their language do not per- 
mit us to doubt. It is probable, that, by crossing the moun- 
tains of Persia, they penetrated as far. as the Caucasus; and 
that from this point, instead of continuing their route by hind 
they embarked on the Black Sea, and made a- descent upon the 
coasts of Greece. They founded several cities in that country, 
and there are still found in the places where . they first settled, 
Thy lint una, Mycene, Sec, remains of their buildings, known by 
the name of Cyclopean Walls. In the time of Pausanius, k 
was already known that these buildings were anterior to the ar- 
rival of the Egyptian colonies, and that to the labours of the 
Pelasgi were owing certain gigantic works, such as the treasuries 
of Mioias, and the canals dug through Mount Pious, to afford 
an. issue to die waters of the lake Copais, and prevent the inun- 
dation of Beeotia. 

The religion of the first Pelasgi was much more simple than 
that of the Greeks. It was probably confined to the deification 
of certain powers of nature, and their representation under sen- 
sible forms. 

The disturbances which took place in Egypt about the four- 
teenth and fifteenth centuries before our era, caused various emi- 
grations. Those which directed themselves towards Greece 
were pretty numerous. The best known are those of Cecropa, 
Danaus, and Cadmus. Cecrops, in the year 1566 before Christ, 
carried into Attica the mysteries of Ists or Ceres; Danaus, in 
1485, brought over the thesmopboriea ; and Cadmus, in 1493, 
imported the alphabet, whose oriental origin is sufficiently indi- 
cated by the form of die letters and the name which they hare 
preserved. The colonies arrived with sufficient strength to es- 
tablish themselves in the country of the Pelasgi, and diffuse their 
civilization there. But, as we have said, their chiefs had only 
been half-instructed in the science of Egypt, so that they only 
brought over the external form of tbe religion, without connect- 
ing with it any metaphysical idea. Their divinities, although 
evidently borrowed from the Egyptian mythology, henceforth 
appeared only under purely human forms, and this very anthro- 
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[niMiii[iliiiwri wm favourable to the progress of the gr a phic art*. 
What in fact would sculpture havebecoine, had'k twwWj u f wrf 
to die hideous forms of thorn emblematical bewgs in which the 
priest* hid peraomfied me at the attributes *f the Dirmhiy, Had 
■it been forced to represent a god with four bends sad *n 
hundred hands, u in India, or with the head of a won* or * hawk; 
aainEgyptf ' >*> ' 

A particular tribe, the Hellenes, which extended its rote 
not only over the Pelasgi, but also over the foreign colonies 
settled is Greece, ultimately gave its name to the whole court- 
try. This tribe, which, under the guidance of Deucalion, set- 
tied in the neighbourhood of Parnassus, came from the north*, 
and probably from Caucasus, as it was on that mountain ihfrt 
the poets represented Deucalion's father, Prometheus, as chained. 
Now, die tribes of the Caucasus were certainly acquainted with 
the doctrines of India through their connections with Colchis, 
which was long, in a manner, the factory of their commerce m 
the European seas. The Hellenes were the earnest civilized of 
aH the nations of Greece. It u to them that we owe the worship 
of Apollo and the introduction of the arts. 

The Greek religion, at die commencement, partook of its In- 
dian and Egyptian origin. The island of Samotbraee, in which 
were established the most ancient mysteries, had divinities whose 
significative names stilt indicate the metaphysical ideas which 
were connected with them. In Thrace, the part of the conti- 
nent in the neighbourhood of this isle, Orpheus, instituted reli- 
gious forms which resemble those of the east. The influence of 
Ceerdps, however, prevailed, and pure anthropomorphism ' was 
established. This Orpheus was a priest and a poet at the same 
tan*. There are attributed to him a collection of hymns, and 
nOtne works, in which there occur details respecting plants and 
stones, but only considered with reference to theurgy. Nearly, 
at dm same epoch, Chiron, it is said, already studied their pro- 
perties for the purpose -of applying them to medicine. 

Chiron and Orpheus are reckoned among the heroes who, un- 
der the name of Argtmavtee, went to Colchis to conquer the 
Golden fleece. It is probable that this expedition is not there, 
presentation of a single fact, but rather the expression of the 
commerce which was established by the way of die Black Sea 
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wish the nilinen of HmOmmmm, Even Orphewe sad Chiron 
might be merely the poetical representation of the airst efiarts 
tar the «dt«a£k» of the necessary arts. Be this as it may, 
real advances were nude by the family of the AetlepfaeUe, w hich 
.ascends neariy to .&• period, that u to say about lflOO yean 
tafott-Cbrist 

A century after, the famous Trajan mr took place, in which 
the Eusofeasw ceatcnded against: the Asiatics. The poems of 
Homer, written ahaot the veer 950, that is about 800 yearn after 
tne.evcni, ahew us, tbat at this period the arts bad made <ooo- 
eidrreble progress. The metal* were forged and tempered; 
arms «bBstd sad gilded ; dotes women and dyed with the most 
brilliant colours. Sculpture and painting had alto been m- 
wentad. 

The Iliad and Gdyaesy contain some moral maxima ; bat 
there ant no traces in (hem of a philosophical dootrine, nor even 
of a mtigious doctrine properly to called. The gods are only 
anen, stronger and more beautiful, hut still vulnerable, and dif- 
fering jbesa other aaeft <*ily ta having the faculty of concealing 
themselves from view, aad .of rising in the air. 

The coeBparisona with natural objects which occur so fre- 
.fnmntly in the verses of Hooter, anew, that at -this period very 
accurate observations had been made «tt the manners of animal*. 
Whew that poet compare* a hero puraued by .common warriors 
tea lion assailed by jackals, the picture which be draws of the 
habits of haa latter animals is as correct as brilliant. 
; Hetiad amy he coiiairktad as the ooBtempomry of Homer, fer 
his two works bear the seal of the same epoch. In his Then. 
gaiiy, ate see mythological anthropomorphrsm in all its purity; 
a^»e£unttraces«f raswhei8B» appear ia the history of the giants 
and Titans- in bnfcook of -Day* and Hows, Hesiod ineul- 
«a*M upon Joan the necessity of labour, aad give* some rules for 
their aHidaone. He speaks of the culture of corn, the time of 
tilling and sawing, be It is to he mnerked that he always 
indicates the time proper for -these operations by the heliacal 
rising of a star, which proves, that if the lunar year was already 
established in Gteeoe, it was, at least, little used in domestic life, 
its mode of division necessarily tendering it inconvenient. He- 

l 
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stod, in his book, names a certain number of plants, and points 
out their properties. 

Such, in the ninth century before our era, was the state of 
knowledge in Greece. 

It was during the time which elapsed between the Trojan 
war and the birth of Homer and Hesiod, that the colonies 
which migrated to the coast of Asia Minor set out. Their 
emigration was produced in consequence of the revolutions 
which took place in Greece, when the Heractidse made the 
conquest of the Peloponnesus. Ionians, Dorians, and Eolians, 
left their country, and went to found, in Asia, a great number 
of cities, some of which, such as Smyrna, Ephesus, and Mitetum, 
soon acquired a high importance. 

When there were Greek settlements on both sides of the 
Egean Sea, the frequent communications which were established 
between them, gave a new impulse to commerce, and presently 
caused the riches of the east to flow in. The new cities were 
soon in a state to send out colonies themselves, and several bands 
from them went to settle on the shores of the Black Sea. 

A little more than two centuries after the conquest of the 
Peloponnesus by the Heraclidte, Greece was agitated by fresh 
troubles, the result of which was the almost universal abolition 
of royalty. This revolution gave rise to a new emigration, 
which, this time, taking a direction opposite to the first, settled 
upon the shores of Italy, in the country which afterwards bore 
the name of Magna Grascia. These Italian colonies, which 
soon became extremely rich and polished, were an additional 
means of civilization to central Greece. 

We now come to an epoch marked by two events which bad 
a great influence upon the progress of the sciences. The first 
is the re-establishment of the communications with Egypt, which 
took place when Psammetious took Greeks from Asia Minor 
into his armies, as auxiliaries : the other is the war of the Per- 
sians against the Greeks, the conquest of the colonies of Asia 
Minor, and the invasion of central Greece itself, an attempt 
which fortunately was not crowned with success. 

About 600 years before Christ, Cyrus possessed himself of 
Media. His son Cambyses carried his arms toward Egypt, 
subjected the whole of that country, and reduced the priests to 
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a state of great degradation. The effects of conquests of this 
kind are commonly rendered less rigorous, because the victors, 
yielding to the ascendency of civilization, adopt the manners 
and customs of the vanquished. In Egypt, such a union could 
not take place. The Persians, whose religion rested upou the 
doctrine of the two principles, were in this respect evidently 
superior to the Egyptians, and they moreover held the religion 
of that people in abhorrence, on account of the honours which 
they rendered to images. They therefore persecuted them, 
cruelly. 

The same reasons rendered their yoke heavy upon the Greek 
colonies of Asia Minor, when Cambyses's successor Darius con, 
quered them. Oppression there arrested the progress of the 
arts and of poetry, as in Egypt it had stifled the philosophical, 
and religious doctrines. The conquest of Darius threw upon 
central Greece a multitude of emigrants, who carried there ihe 
knowledge which they had acquired in Egypt ; for, as soon as. 
the gates of that country had been opened by Psammeticug, 
Thales, Pythagoras, and several other sages, hastened thither 
to be instructed in the school of the Egyptian priests. It may 
therefore be said, that if the successes of the Persians disquiet- 
ed Greece, so far from retarding its progress toward civiliza- 
tion, they even contributed to accelerate it. 

Xerxes, who reigned after Darius, attacked central Greece; 
but he was repulsed: and it is at this time that the most bril- 
liant epoch of that country, commences. In fact, philosophy, 
cultivated at first in the colonies of Asia Minor, and then in the, 
Italian colonies, at length concentrated itself at Athens, and 
there, in a few years, arrived at a high degree of perfection. 

• The Greek philosophy .did not originate from a single stem. 
It did not possess uniformity, because it was not confided to a 
single learned body. It was derived, it is true, by different 
channels, from the ancient Egyptian philosophy ; but the sages 
who went to drink 'at this source, each in his own manner, mo- 
dified the doctrines which were communicated to them, and 
formed different schools.: 

(To.be continued-) . 
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On the HeigkU of the mat remarkable Sumnitr ef fife Contt- 
lerm of the ArtdM m farm. 

To know the highest summit in every chain of meawtaBM, use 
highest mountain in every country, in every rontment, m thfe 
whole world, has always been * favourite object with Tnankiod. 
Astronomical observations have permitted tfaia research to be 
extended even to the Moon, Go Mercury and Venus. These 
planets have been studied of late with so much care, and with 
instruments so powerful, that it seems difficult te> determine 
more precisely than has already been done, the height of the pro- 
digious mountains which cover their surface. The asperities of 
the Earth have also been the objects of constant research. The 
number of points whose several heights above the level of the 
sea, are irrevocably feed, is very oansiderable; and yet, set to 
mention countries which geographers have never yet eupkwed, 
it would be difficult to say with certainty, even of the Hiiaa- 
laya, Caucasus, the American ranges, and even of some ehawJB 
in Europe, whether their culminating point* have been accu- 
rately measured. Not but that the traveller may have, in every 
places directed his attention to the sonnuits which appeared to 
Awn the highest ; but unfortunately such a ppear an ces are often 
deceitful, and bad substitute* for real measurement*. The dr- 
oomstance of a mountain being mere or lose isolated, the ioeJt- 
nation of iu sides, rw distance, the fores, cbspoeitjee end height 
of the surrounding grounds, sod Anally the state of the atmo- 
sphere, are so many causes of fallacy, from which the most ex- 
perienced observer cannot get free, and wbicb ere removed onlr 
by the barometer and geodeaicnl ma snnwuta . Were it necessary 
to adduce examples m support of mass rafleeoieaw, awry might 
be qnoted. Thus we might say that, it the beginning of the 
eighteenth century, the Peak of Tenorafe was reckoned the 
highest mountain in the world % though, hi the Jtfpeof Bwitaer- 
laad, there were summits which surpass k nearly orje-third^; 
though many travellers had, on their return feast Bent* seen 
the greet Cordillera of the Andes, and even visited some of 
the populous towns that are situated on their table-lands, whose 
• See the Geography of Varenlnc, reviewed by Newton. 
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height is far superior to that of the Peak. We might also re- 
mark,' that the Pyrenees had been traversed by Warned acade- 
micians, supplied with powerful instrument*, and that they still 
gave out that Canigou was the higliest top in the chain ; whereas 
we now know,, that not only Malahue, Mount Perdu, the Cy- 
lifldre, &c surpass it by 1968 feet; but alto that, at a short dis- 
tance fijwn this mountain, within the same limits of the depart- 
ment of the Eastern Pyrenees, there are summits wW«h, accord- 
ing to the late observations of M. Coraboeuf, exceed it in height 
nearly 460 feet. We need not be astonished than, if, rrom 
time to time, certain peaks descend from the rank, as to height, 
which was once assigned them. Mont Blanc itself, so long hi 
possession of. the first place in the system of European moun- 
tains, came to lose it afterwards, from an imperfect measurement 
of the summits of Mount Boat. Now Chimbsrazo has, in its 
turn, to lose its pre-eminence. This mountain, so celebrated a 
the works of Bouguer, of La Condamine, and above all in those 
of M. Humboldt, is not the highest in the world, as has been 
Sjupposedibr to many years*. It is not eTen the highest summit 
of the Cordilleras. 

Mr Pentland, an active and enterprizmg naturalist, who was 
attached to the Peruvian embassy, was induced, by the love of 
science, to solicit a mission into Upper Pern, a region hitherto 
but little explored. During his journey be attended particularly 
to the heights of the mountains, and found that their elevation 
much exceeded what was generally supposed. 

The great mass of the Andes, from 1 4° to S&> south latitude, 
according bo Mr Pentland, is divided into two chains or parallel 
cordilkwas, between which there is a very extensive elevated 
volley. The south extremity of this valley is traversed by the 
rive* Dewgwtitro ; to the north is the famous Lake of TStkaca, 
of an extent equal to twenty-five times that of the Lake of Ge- 
neva. , This great valley forms a kind of table-land, the most 
elevated on the globe, except Thibet; but, while -Thibet pre- 
sents only ranges of mountain pasture, covered with herds of 
sheep, this table-land of the New World supports cities above 
the regions of the clouds, even higher than the snow-covered 
pinnacle of the Jungfaut ; post stations higher than the summit 

■ Tab iras been proved already by the heights in the Himalaya range. 
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of Mont Blanc ; while its plains are covered with harvests of 
maize, rye, barley, and even of wheat. The banks of the Titi- 
caca formed the central part of the kingdom of thelncas. It 
is in one of the islands of this lake that Manco Capac was born. . 
It is there that we find the finest remains of the monuments 
that were erected by the Peruvians, during the time of their 
ancient civilization. The western Cordillera, that which, in the 
language of the country, is called the " Cordillera of the West,** 
separates the Valley of Desaguadero, the Thibet of the New 
World, as Mr Fentland calls it, and the basin of the Lake of 
Titicaca, from the shores of the Pacific. This chain contains 
many active volcanoes, such as those of Sehama, Arequipa, &c. 

The eastern Cordillera separates the same valley from the vast 
plains of the Ckiguitos and Moxob, and the declivities of the 
rivers Beni, Mamore and Paraguay, which fall into the Atlantic 
Ocean, from those of Desaguadero, and the lake of Titicaca. 
This eastern Cordillera is confined within the limits ef the new 
republic of Bolivia. The IUimani and the Sorata, the two 
loftiest summits measured by Mr Pentland, are situated in this 
range. They not only surpass Chimborazo, but even approach 
in height to the principal summits of the Himalayas. 

Mr Pentland not being able to reach the top either of llliuiaat 
or Sorata, on account of. the immense glaciers which coverall 
their sides, measured their heights by means of trigonometrical 
operations.. 

In measuring Illimani, the triangles were made to rest on a 
base measured along the side of a lake, situated at the very foot 
of a mountain, and whose height above the level of the sea was ; 
determined barometrically. The angles of elevation exceeded 

2QP. ■.:.'' - ■- 

The height of Sorata is grounded upon an operation which 
was carried on along the bank's of the Lake Titicaca; but this 
operation having made it appear only how far the top of- the 
mountain rises above the Une,-. marking the inferior- -limit -of- the- 
perpetual snows, it was .necessary, in' order to get the real 
height, to borrow the vertical co-ordinate of the snows, at other 
points of the same chain, where an, immediate measure was pos- 
sible. Thus we .see that the height of Sorata has been obtained 
less directly than that of Illimani. Mr Fentland is sure, that, if 
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any errors exist, they must be very trifling, or at least errors 
which cannot be called gross. If, then, we except three or four 
points among those which are marked in the following tables, 
all the other determinations of heights are the result of barome- 
tric measures, frequently repeated with the excellent instruments 
ofM. Fortin. 

Heights of Mountains in Upper Peru, above the Level qf the 

Sea *. 
Eastern Cordillera. 

FM. 

1. Nevada di Sorata, . . . . 25,250 

It is the loftiest summit in this range, and is considerably 
higher than the former loftiest summit of the New 
World, Chimboraso, which is only 21,425 feet above 
the sea. 

2. Nevada di IUimani, which is situated to the eastward of, 

the city of La Paz, is - - . - 24,350 

S. Cerro de Potosi, .... 16,037 

This is the famous metalliferous mountain, which gives 
name to the neighbouring city- The highest point 
where mines are worked in the Cerro de Potosi, is 15,912 

Western Cordillera. 

1. Mountain of Tajora, or Chipicani, - - 18,898 

2- Mountain of Picfra. — Pichn, composed of trachite, - 18,603 

3. Volcano of Arequipa, .... 18,373 

This is the moat perfect and picturesque volcanic cone 
in the whole range of the Andes- 

Pastes {Cols) of the two Cordilleras. 
Pass of Atlos de los Huessos, is - - - 13,605 

This pass is on the southern base of the volcano of Are- 
quipa- The name is from the circumstance of its 
being strewed over with numerous bones of beasts of 
burthen, who have perished during the journey : Hues. 
sos, in Spanish, signifying bone or bones. 
Pass of Paquani, ..... 15,227 

* The following are some terms of comparison t— 

Engliih Fwt 

Javaher, in the Himalaya, . . . 26,745 

Chunbonzo, In the Andes of Quito, . 21,4 JS 

The Elbruz, In the Caucasus, according to Dr Kupfer, 16,411 

Mont Blanc, 16,781 

Peak of Teneriffe, .... 12,178 

Malahasen, in Grenada, in Spain, . .< 11,663 

Lb Malabite, In the Pyrenees, . ll,Ml 
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As terras of comparison, we may mention, that, in the Alps, 

the Pbm of the Furka, at 8,301 

That of the Col de Seigne, is - - 8,071 

And that, lastly, Mount Cenis and the Simplon, are 

only - - - 6,778 and 6,578 

Peruvian and Bolivian Cities. 

lama, the capital of Peru - - - - 518 

Cochabamba, capital of the department of the same name, 8448 

This town, of which the population is 30,000 goals, is more 
elevated than the Great Saint Bernard. 
Chuquisaca, or La Plata, capital of the new republic of Bolivia, 9331 
Xupiaa, capital of the Bolivian province of Cinti, - 10,004 

La Paz, near the source of the Rio Beni, - • 12,195 

La Paz is the most flourishing city in Bolivia- Its height 
above the level of the sea surpasses the highest summit of 
the Pyrenees- 
Oruro, near to Desaguadero, - - 12,441 

.This, city has a population of 5000 souls. 
Ptino, on the western shore of the Lake Titicaca, - 1 2,832 

The population of Puno is 5000. 
Chucuito, - - - - - 13,025 

This city, more elevated than the highest summits in the 
Tyrol, had a population of 30,000 souls before the Indian 
insurrection excited by Tupac Amaru- 
The grand place of Potosi, • 13,314 

The highest part of Potosi, - - ' - ' 13,668 

Powsi thus occupies the same height as the' Yung-Frm, 
one of die most remarkable summits erf the Alps wf' ■ 
Berne f 

VUiage*. 

Tu^uanaco, - . . . . . - 12,812 

This village, situated on the shores of the Lake Titicaca, is 

celebrated for the ruins with 'which it is surrounded, which 

are remains of the moat gigantic monuments ever erected 1 

by the PeruviaM- 

The surface of the Lake Titicaca is, above the sea, - 12,703 

Tacora, an Indian village, - - ... 14,252 

Hamlet* and Single Habitations. -. ; 



Here, then, is a post-house situated at a height equal to that of 
Mount Blanc. It must, however, be remarked, that, owing to 
the rigour of the climate, it is inhabited only three, or. four, months 
during the year ; bnt the route is taken, during every season of 
the year, by travellers journeying from La Paz, and other cities 
to the shores of the South Sea- 
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On the Chemical Constitution of Breweterite. By Akiboji 
Counbll, Esq. F. B. S. E. (Communicated by the Author.) 

The formula of 3 Nf | Sf + 4 Al Si 8 + S4 H has been given 

by BcrxeKuB for the constitution of this mineral * ; and, from a 
statement made by J)r Brewster -f , it would appear that Berze- 
lius had founded this formula on an analysis of Rettius. It 
giro, 

Silitx, .... S7-fW 
. . 17-011 

. . 7.7M 
. . 1T.8TI 



From some researches which I have made on tbe composition 
of Brawsterite, I have been led to the conclusion ' that this for- 
mula does not express the true constitution of the mineral, when 
derived from ita almost only locality, Sfronban in Argyllshire, 
and we must either suppose that some other mineral had been 
analyzed by Retzitis, or that certain of tbe above constituent* 
may be replaced by other substances. The specimens which 
I have examined I have shewn to Professor Jameson, whose 
name will he a sufficient sanction that no mistake exists as 
to their identity with Brewsterite. The most remarkable re- 
sult which I have obtained, is the detecting baryta and stron- 
tia in the specimens under investigation; and this circumstance 
Jhaa induced me to offer this short notice on' the subject, al- 
though ray researches are not yet so far completed as to en- 
able me to' present a regular analysis of the mineral: The first 
specimen in which I found these earths^ consisted of a kind of 
.crystalline mass of concretions! of Brewsterite, thickly studded 
• See Foggend. Anal. liL 18. * ' 

' <|- Edinburgh Journal of Science, it. 31ft The formula hsur been there 
printed by mistake ^ S* + 4 A S f S Aq, instead „f -S' + iAS' + 8 Aq, 
which is the formula corresponding to that in the text. Id the AnnaL de 
Chilli, rt Ph'ys. xxxi.'Jl. it is given in the latter form. 
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with well formed crystals of the mineral. The portions of it 
examined were first exposed in small fragments to the action of 
largely diluted muriatic acid, to remove any calcareous spar or 
other matter soluble in such a menstruum. The decomposition 
was then effected by means of carbonate of eoda, as the action of 
strong muriatic acid, although considerable, seemed not com- 
plete. Thinking it possible that the baryta and strand* might 
have been mingled, in some form or other, as impurities in the 
less perfectly crystallized portions of the mineral, I selected 
from a different specimen, a small quantity of well formed crys- 
tals of Brewsterite, with some small- portions, which appeared 
to be fragments of crystals, my object being to avoid amorphous 
matter as much as possible. What I thus selected was first ex- 
posed to the action of water, acidulated with muriatic acid, for 
the same reason as before. It was then reduced to fine powder, 
and fused in platinum foil over the spirit-lamp, with a mixture 
of the carbonates of soda and potassa. After separating silica 
in the usual manner, and precipitating by ammonia, carbonate 
of potassa was added to the residual liquid, and the whole eva- 
porated to dryness. Whatever was soluble was then removed 
by water. The residue, after being washed and ignited, dis- 
solved with effervescence in dilute nitric acid, leaving a very 
alight dark residue. The solution by spontaneous evaporation, 
gave while crystals, which were chiefly thickkh tables, and were 
not altered by exposure to the air. There was hardly any trace 
of deliquescent matter, shewing that the mineral could contain 
no notable quantity of lime, an observation perfectly supported 
by my examination of the other specimen. The crystals were 
next folded in platinum foil, and ignited over the spirit-lamp, 
to drive off the nitric acid. The residuum, which was dark 
coloured, was dissolved in dilute muriatic acid. The solution 
was set to evaporate spontaneously, and gave a mixture of tabu- 
lar and of long prismatic crystals, partially coloured yellow, as 
by a salt of iron. The prismatic crystals were taken up by hot 
alcohol, and recrystallized from a watery solution. Both the 
tabular and the prismatic crystals, by ignition, became darkish, 
and when redissolved in water, left a dark coloured residue, 
which seemed, to a great extent, insoluble in muriatic acid, and 
gave traces of iron. The watery solutions, when recrystallized. 
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gave well characterized crystals of muriate of baryta and mu- 
riate of strontia, the former being the more abundant of the 
two. The former tinged the flame of a candle slightly green 
or greenish-yellow, and the latter gave the well known fine red 
of salts of Btrontia. Both, when dissolved, gave white precipi- 
tates, with sulphuric acid. 

On decomposing a quantity of the first mentioned specimen,' 
by carbonate of baryta, I got no trace of alkali. 

If is thus plain, that lime and soda do not enter into the con- 
stitution of the specimens examined by me in the quantity 
given by the formula of Berzelius, I have also reason to believe 
that silica and water are not so abundant as shown by that for- 
mula. The precipitate by ammonia, I have little doubt, was 
principally alumina. 

It is not impossible that, as in Harmatome, baryta may be re- 
placed by other substances, a similar replacement may occur 
with respect to this mineral. 

I am unwilling to offer any opinion at present as to the quan- 
tity in which baryta and strontia exist in this mineral. It ap- 
peared to me, however, in my examination of the first specimen 
I have mentioned, that the baryta and strontia together, and 
including the insoluble residue remaining after ignition of the 
muriates, amounted to somewhere about 15 per cent, of the 
mineral. But I wish to be understood as giving no definite 
opinion at present on this point, or on die relative proportions 
of the two earths. 

Supposing the earths to exist in the mineral in the state of 
silicates, which appears to follow from the preceding researches, 
this mineral will afford the second instance only, so far as I 
know, of baryta occurring in nature in any other state of com- 
bination than with sulphuric or carbonic acids, Harmatome being 
the first instance ; and should the strontia be found to be in 
sufficient quantity to form an essential constituent, as my re- 
searches, so far as they go, seem to show, it will be the first in- 
stance of this earth occurring in nature, unless as a sulphate or 
carbonate. <' 

I shall proceed in completing a regular analysis of this mine- 
ral as soon as possible. 

3 
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Queries respecting the Natural History of the Salmon, Sea- 
Trout, BuR-Trout, HerUng,$c. By^ Sir William Jab- 
dise, Bart. P. E. S. E-, M. W. S., &c. 

The value of : the Salmon Fisheries in Great Britain has de- 
creased so much of late years, and particularly in the north of 
England, and south, ef Scotland, that a remedy for it, indepen- 
deat of its interest as a diiicwU and unsolved, question in Na- 
tural History ■, Kill becoaae of ao Tittle importance to proprietors. 
The following Queries we proposed, with the view and with 
das hope of gaining some information upon the natural history 
and economy of this valuable species. It is only by arriving 
at a correct knowledge of hs various habits, and those of the 
species allied to a, which -frequent our rivers in almost -equal 
numbers, that we can hope to devise or accomplish any means 
ofi increasing the production, or of decreasing the certainly too 
extensive, destruction of it in its different states, 
i The Queries relate only to its natural history, and answers 
are earnestly requested, stating facts relative to the opinions 
given, with the suggestion of additional queries, or any thing 
that will- tend to illustrate the history of the species. 

Address the Answers to Sir William Jardine, Jardine-Hall, 
by Lockerbie, Dumfriesshire. 



I, At what age do Salmon commence spawning ? and how often is it ettp- 

posed that they have migrated to and from the sea, previous to their first 

parting with the spawn ? 
'9. 'Do the -males and females attain maturity at the same period or age? 

and do* ail of -one age spawn, newly it tli&eaoie senssn? 

3. At what tinle do rhe young, or fry; first leave the rivers P 

i. When do the young, or fry, first return to the rivets P 

5. What is the size, weight, and appearance of the fry, on their first re. 

turn from the sea, and under what denomination do they then go ? 
5. Are Slay so ftr arrived at Maturity as to spawn, 'and be productive, on 

their first return from the sea, or previous to a second migration ? 

7. Are nny fith known to shed their spawn abortively', before they arrive 

at their full growth or maturity r or is the spawn observable in young fish 

retained until the parents attain the ordinary growth and size of the species 

when it Is known to be productive ? 
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8. Are Grilse immature salmon, and if they are, what ia their age? 

9. What is the distinctive character between a large Griia and a malt 
Salmon? 

10- At what season do grilses Ant appear in the riven F What is their 
weight ? and are they supposed to be the fry of the same year, on their first 
return from the sea ? 

11. Have the fry been marked, and afterwards taken as grilses in the 
course of tbe.sanie year, and have grilses been marked, and afterwards taken 
as full grown salmon P 

12. Is It supposed that any sexual intercourse takes place between the 
salmon and other species of the genus, thereby producing a. mongrel or mix- 
ed breed of fish ? 

WUHingt and Sea-Trout. . 

13. Does the Wf-iilmy of the .Tweed ever become a oalmon— if not, to 
\rljat slue and weight does It attain ? 

14. Is the WhiUmg of the Tweed known by any other name in its vari- 
ous stages of growth ? Does it spawn, and at what season ? What are its mi. 
grations? 

II. Is the Sea-Trout of some other rivers the same with the Whiuing of 
tbe Tweed F Is it found in all rivers containing salmon F Does it spawn ? 
Is the young, or fry known — and what are its migrations F 

HtrSng*. 

16. Is the Her&ag or Hirting of the Annan and Nith, and the WMthjig of 
the Est in Cumberland, the same with the Finned of the west coast of Scot- 
land, and the Sarin of the Welsh rivers ? 

17. Is the Hurling found in the rivers on the eastern coast of Scotland, or 
in any of the rivers hi England or Ireland, and under what name or names 
is it there known ? 

IB. Does the ITerUng spawn, and at what season ? and is it known in any 
intermediate state between the fry and Herling'f Is the fry known, and 
what are its migrations ? 

BuH-Trout. 

19- Is the Bull-Trout of the Tweed the same with the salmon-trout of 
the Tyue and Tees, &c F and is it known by any other name during its 
growth from the Fry to maturity ? 

20. Is the Parr met with in all rivers containing salmon ? where and 
when does it spawn? la it the same with the Brandling of the North of 
England, and the Stirling ot Wales F Is it supposed to be a perfect fish, or 
the fry of some species of salmon F 

21. What is the Grey (Sahno Eriox) of Dr Fleming F What .are its states 
from the young to the adult ? What are its migrations ? 

92. Are there any species of migratory salmon, distinct from those above 
mentioned, known in the rivers of your neighbourhood? 
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On the various Preparations of Milk, particularly xf Mam' 
Milk, toed by the Kalmuck Tartar*. 

Xhb ordinary drink of the Kalmucks, and which forms an es- 
sential part of their food, consists of various preparation* of the 
milk supplied by their cattle. The mares yield milk as well as 
the cows; and, for several reasons, they prefer the former. 
When fresh, this milk has a taste of onions, which is very repul- 
sive ; but, in proportion as it sours, if the operation is performed 
with cleanliness, it becomes more liquid than the other, acquires 
an agreeable vinous taste, and neither forms cream nor coagu- 
lates. In this state, it furnishes a wholesome and refreshing 
drink, and which, when in sufficient quantity, froths in a re- 
markable degree. The cow's milk, on the contrary, both on 
account of the cheesy matter which it contains, and its disagree- 
able taste, becomes unpleasant to drink when it sours ; awl, in 
persons not accustomed to it, induces colics and diarrhoeas, al- 
though the Kalmucks themselves experience no inconvenience 
from it, unless they have neglected to boil it. This they do, in 
the first place, and never use it until it has undergone this ope- 
ration, without which they would be exposed to the inconve- 
niences with which sour milk affects Europeans. In like man- 
ner, the Kalmucks do not relish water that has not been boiled. 
Poor persons, to prevent their being reduced to the necessity of 
drinking it pure, mix it with their milk, in the proportion of a 
third part or half, in order to make the most of the latter as a 
drink. 

The milk is therefore heated as soon as it is withdrawn from 
the animal ; and, when warm, it is poured into a large skin bot- 
de, with which the poorest hut is furnished, and in which there 
is always a remnant of sour milk sufficient to sour the new milk 
after it has been stirred with a stick kept for the purpose. 
Those bottles are never washed or cleaned. They are therefore 
always incrusted with cheese and dirt, and the smell emitted by 
them is sufficient to shew what they contain. But it is precisely 
in this that the secret for making the milk undergo the vinous 
fermentation consists. If it be intended to sour milk in empty 
or new bottles, ail that is necessary is to put into them the least 
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Preparations of Milk used by the Kalmuck Tartan, 361 
drop of the milk-brandy to be presently described, or a little of 
the curdled milk that is found in the stomach of young lambs, i 
All the preparations of -milk are comprehended under the 
name of Tchigan. The drinks prepared from pure mare's milk 
(the Koumjs of the Tartars), are named Gunna Tchigan, 
or Horse Tchigan ; those into which mare's milk and cow's 
milk enter, are called fiesrek ; sour cow's milk is named Airek, 
awl, all kinds of fresh milk, Ussoun. 

. In summer, and in general whenever their flocks yield them 
much milk, the Kalmucks do not fail to inebriate themselves 
with the strong drink which they derive from it. Mare's milk 
affords most spirit, and the milk of the cow affords much less, 
especially in winter when the fodder is dry. Sheep's milk is 
never employed, as it does not contain spirit. 

. The milk intended for distillation is only allowed to remain 
tweuty-four hours, in summer, in the akin-bottles to sour ; but. 
in winter, and in cold weather, it may be left two or three days 
to be rendered tit for distillation. The cream is not taken off; 
on the contrary, the milk is agitated very strongly, from time to 
time, with the stick, and the butter which forms of itself on the 
milk, or even on the common Tchigan, is removed and employed 
for other uses. 

Notwithstanding the numerous testimonies on the subject, 
and the daily experience, not of the nomadic tribes alone, but 
also of all the Russians, many people in Europe cannot conceive 
how a spiritous and inebriating liquor could be obtained from 
milk. But it cannot be supposed that those travellers who have 
repeatedly seen these tribes distil their brandy from milk, with- 
out adding the least vegetable matter to the original liquid, and 
then, in their unbridled passion for debauch, drink until thev 
stagger and fall, have said so merely to impose upon the public. 
Nor can it be objected that the weakness of their head renders 
them liable to be easily inebriated by the vapours of the milk, 
for the Kalmucks can take very large quantities of grain brandy 
without losing the use of their legs ; and there are Russians, 
who, although professedly great drinkers, are sooner inebriated 
than the Kalmucks by milk-brandy, and often even by the sour 
milk of mates, and yet are extremely fond of this kind of drink. 
I am aware that strangers have in vain tried to make milk- 
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brandy. I shall even confess that I had a trial made under my 
own eyes, at Selengmsk, by Kalmucks, and was so unsuccessful, 
that I only -obtained a watery fluid which had the smell of sour 
milk ; but the reason of this was, that two clean vessels hod 
been used. On the contrary, whenever I allowed these people 
to use their own vessels, abundant alcoholic vapours were pro- 
cured. It is, therefore, an important point to determine, by 
means of vessels impregnated by long use, with a strong smell, 
and the remains of sour milk, that sudden souring which deve- 
loped a spiritous principle. This fermentation of a rare species, 
and entirely sui generis, can only be brought to the desired 
perfection by frequent repetition of the process, just as, accord- 
ing to Hussel *, the thick milk (leban), which the Arabs ha- 
bitually use for making cheese, can only be obtained by pro- 
ducing the coagulation of the fresh milk by means of a milk 
previously curdled, or, in other words, by the cohobation many 
tames repeated of curdled milk. 

After describing the process of distillation, Pallas remarks, 
if the brandy is made from cow's milk, what is obtained is equal 
to the thirtieth, or at most to the twenty-fifth part of the mass; 
but when from mare's milk, it equals the fifteenth part. The 
new fluid is pale and watery, and does not inflame; but it keeps 
without spoiling, in glass bottles, like weak corn-brandy. The 
rich Kalmucks render it stronger by several .distillations, and 
they have names for the products of each rectification. The 
arki is named dang after its first rectification ; area, after the 
second ; Jchortsa, alter the third. They seldom go farther, al- 
though the rectifications are sometimes pushed to six. The 
names given to the two last are chingsta and dingita. The 
Kalmucks are generally, however, content with the products of 
the first distillation. 

The receiver has scarcely been filled when they pour the 
brandy warm from it into a large wooden vessel with a spout, 
from which they fill leather bottles or gourds. 
■ It is cuBtomafy for the host, with whom the company is then 
to pour brandy into a vessel, and afterwards to throw part of it 
into the fire, and part towards the bole by which the smoke is- 
• Kussel's Aleppo, p. S4. 
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sues to rewkr the spirits of the air or hii tutelary angel propi- 
tious. Lastly, tfae warm braudy circulates awong the comrwoy , 
composed of kinsfolk and friends, in large caps, which often do 
not hoM leas than a bottle. K ft fittie fe'feft, it it heated again 
before it is drunk. This milk brandy, -on account of die 
aqueous parts which it contains, -does not inebriate so «*iry 
when a small quantity is taken, as brandy made from grain; 
hut it isfound, by the esample of the Russians and all the tribes 
of the Steppes, that the drunkenness which it causes continues 
longer, and entirely destroys the appetite. On the other hand, 
\t does not produce violent headaches like corn-brandy. 

The rich Kalmucks and Mongols are in the habit, when they 
pass the winter near towns, of distilling with or without milk 
brandy from leavened bread. The product, it is said, is strong- 
er and has a keener taste than milk brandy. The residuum of 
'(he distillation of milk brandy, which is sharp and has a smell 
like wine lees, is applied to various uses. Sometimes it is mixed 
with fresh milk, and immediately eaten ; sometimes it is applied 
for preparing sheep and lamb skins ; sometimes the women boil 
it, either by itself, or, if it is too sharp, with a mixture of sweet 
milk, until it thickens, and then pour the cheesy substance into 
bags, which, when thoroughly dried, they throw into heaps. 
They also, like the Tartar tribes, frequently form it into round 
cakes, which they dry in the sun, and keep 'principally for jour- 
neys and for winter use. The residuum of 'distillation is called 
bosson, and by the 'Mongols tsakha. 'The cheese formed in 
heaps is named cfunffVajk, that in cakes, Vuyrossoun. 

They make another kind of cheese also, chiefly of sheep's and 
goats' 1 milk. The fresh milk is put into a kettle with a like 
sour milk feaVrefcmi laxwi); or Some remnant of brandy (bot- 
sak.) They are well mixed, and then left for some time to 
sbur. ''Fire is -then put" under the kettle, and the mixture is 
stirred while it boils briskly, that the cheesy parts may be con- 
verted into a'kind of froth (haosoun.) "When all the aqueous 
partsof the milk are expelled by boilmg, & little butter is added. 
The whole is again stirred, and left Upon 'the* fire -until the froth 
begins to dry and turn brown. It is then ready, and if pro- 
pefly prepared, has an agreeable taste. 

The Kalmucks make their butter in the following manner t— ■ 
A sufficient quantity of cow's or sheep's milk is put into a keu 
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tie, and boiled for some time, after which there is added a little 
sour milk cream (aret/n,J It is then withdrawn and allowed to 
stand until it sours, which does not require a whole day. This, 
milk is then beaten with a kind of butter stick, and poured into 
an earthen pot or other vessel, when the decomposed butter 
comes to the surface, and is placed in vessels, skins, or dried 
stomachs, in which it is kept If the milk still seems to coo- 
tain fat, it is again treated in the same manner. This mHk is 
called tossoun by the Kalmucks, and aram* by the Tartars *. 

Analyses of Limestones from the Quarries belonging to ike 
Earl of Elgin, near Charlestoten, in Fifeshire. By A. Ro- 
bertson junior, Inverkehhing. Communicated by the 
Author. 

J-hesk limestones were taken from three different strata of die 
vast deposite of mountain limestone, which, is so extensively 
quarried in the neighbourhood of Cbarlestown. As this lime- 
stone is extensively used for building and the purposes of agri- 
culture, and, besides, belongs to an interesting formation, I con- 
ceived that a chemical analysis of its principal varieties would 
prove acceptable not only in an economical, but also in a geolo- 
gical view. 

A full detail of the modes of analysis was sent to Professor 
Jameson ; but, as the processes contained nothing further than 
an accurate employment of the most improved methods, I do not 
consider it necessary to lay them before the public 

1. Limestone of a grey colour, -with foliated structure. . 

At the instant when broken, a very peculiar and disagreeable 
odour arises from the fresh fracture, which, however, is dissipa- 
ted in a few seconds. It afforded the fallowing coastitueBt 
parts: — 

Carbonic Acid, 41-3; Lime, 60-2; Magnesia, 1-44 ; Alu- 
mina, 1-25; Silica, 5'56; Iron, 0-28; Manganese, a trace,; 
Carbon, 0-13; Naphtha, a trace ; = 10006. 

* This article Is drawn up froii} a. MS. of the lute Professor Pallia, of 
which an account is given in the ninth cahier of the Memoirs of the " Museum 
tfHiftoire Niturdle." 
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2. Greyish-brown Limestone, with splintery fracture. 
i. When fresh broken, like the former, it emitted a foetid odour, 
which was of momentary continuance. It afforded, on analysis, 
the following ingredients : — 

Carbonic Acid, 48-8 ; Lime, 51-6; Magnesia, 0-92 ; Alu- 
mina, 1-8; Silica, 2-76; Iron, 0-85; Manganese, a trace; 
Carbon and Sulphur, 026; Naphtha, 013; = 10012. 

' S. Compact ash-grey Limestone. 

On breaking, did not emit any particular odour. Its consti- 
tuent parts I found to be as follows : — 

Carbonic Acid, 40-25 ; Lime, 47-05 ; Magnesia, 2-59 ; Alu- 
mina, 095 ; Silica, 7 9 : Iron, 0"56 ; Manganese, a trace ; 
Carbon, 0-7 ; Naphtha, 0-7 ; = 99*44. 

To ascertain whether any sulphuretted hydrogen was present 
in the gas evolved during the solution of the limestone in mu- 
riatic acid, a hundred grains of each of the limestones were se- 
parately dissolved in gas bottles. Within the bent tubes of 
these bottles, rolls of paper, covered with white lead, were placed, 
and the extremities of the tubes were conducted nearly to the 
bottoms of vials, into which had been poured a little very strong 
fuming nitrous acid. By transmission of the gas through these 
vials, its peculiar odorant principle was completely destroyed, 
and the nitrous acid contained in them being diluted with distil- 
led water, after it had stood for some time, there was observed 
in it a barely perceptible quantity of whitish matter, resembling, 
in ita appearance, sulphur deposited from hydrogen. The test 
papers were a little darkened by the gas from the ash-grey lime- 
stone, so very slightly so, that a close comparison with the ori- 
ginal tint of the paper was necessary to discover the change ; 
tile others were a shade or two deeper in colour. 

Judging from the appearance of the matter undissolved by 
the muriatic acid, these limestones, perhaps with the exception 
of the last, are not strictly uniform in composition, some of the 
constituent parts seeming to be only mechanically mixed, and 
unequally disseminated throughout the mass. The one which 
contains the greatest portion of naphtha, carbon, and sulphur, 
is also that which is lowest in the stratification. 

Dgitizecb, GoOgle 



A Unijbr*ntp of Climate prevailed over the Earth prior to 
ike time qf the Deluge f 

It appears from the observations of geologists, that during the 
earlier periods of the earth's formation, there did sot exist, 
among the then created animals and vegetables, that kind of 
geographical distribution which characterizes the organized 
beings of our time. Thus, in 'the lias and oolite depositee, by 
far the greater number of fossil vegetables- belong to the fatuity of 
Cycadtea; indeed, sixteen of the hinds distinguished by Brong- 
oiart, which is more than one-fourth of the whole, have a reference 
to the present existing genera Zsmia and Cycas.;— rgenera. that 
belong to those which grow between, the. tropics, or on the confines 
of the tropics. In like manner, the stems of Equisetum cohtm- 
ftare, Breug., ted feet long, which occur bo abundantly in the 
lias, and, leaves, from lour to five feet long, of the genua Menit- 
cwn, also met with in this formation, belong to productions of 
a warm i climate. The wide distribution of these fossil plants is 
also in favour of a uniformity of climate. Wall defined re- 
mains of Equisetwm colwrtnare have been found, in strata of has, 
from the southern acouvity of the Alps to near the northern 
extremity of Scotland* in an extent, therefore„of fully 13 degrees 
of latitude ; and the Eeres-and Cyfladsja, found along with them-, 
belong to the same- species, or to>specJBs soi newly allied,: that 
we- may justly conclude the external circumstances under whieh 
they existed nam- very ranch;, alike. According Id Be RiehanL- 
son, there occurs, on the banks of the Mackenzie Bjver, as far 
a* 7C N- I.at, a coal formation, along with limestone and bi- 
tlwuuiOuH shale, which formation is probably identical witli that 
ini the county' of Sutherland*, in. the, north oft Scotland. He 
found in it Fems.andl^pidodflndrorii*.) and the antmal remains 
onNjtvier&ted.agreK pretty well-with those of the lias aiifjijiiru ifor- 
mation. There is, thanefpre, little probability o£ its beingi dis- 
proved,. tf»t,.diGrwg!the depositieoi.of the lias, .the same twfipe- 
IMtsirt pjcMailesl.inialtawuutaesi, -where- this-. uninfrsii:deposite 
wa*-&w»6j. M. Bssmgaiart, and'.othen, amiholined toi behove, 
taafi.the'climata'of tlia globe* has changed gradually from the 
earliest to the present. period. ■ But proofs of itfw universal! dis. 
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tribution over the globe of a climate, resembling that in the 
present tropical regions, are met with not only in the formations 
of the secondary period, but also in those of later periods. Mo- 
nocotyledonous trees, which are of but rare occurrence on the 
southern boundary of the temperate zone, are found in a fossil 
state not only in the strata immediately associated with the chalk 
formation, but also in the bpds of brown coal, and other strata 
of the tertiary class; and, although the numerous groupes of 
animal remains hitherto found in these formations have the 
greatest affinity to those animals which at present inhabit the 
seas and lands of lower latitudes, it is certainly no slight proof 
of the former distribution of one and the same climate over the 
whole earth, when, in coeval formations, we find the same fos- 
sil remains in widely different degrees of latitude. This, it is 
alleged, has been verified by observation. The same (or very 
newly allied) organic remains, as those of the tertiary and 
diluvial strata of the basins of Paris and London, of the sub- 
Appeniae bills, and of the shores of the Baltic, have been, we ate 
told, recently observed in the same kind of strata on the bank* of 
the Irrawadda in the Birman Empire, in the neighbourhood of 
the Brahmaputra in Bengal, and in Jamaica. 

Id conclusion, we need only cast a glance at the acknowledged 
locality, of some of the extinct gigantic pachyderm ata, as the els. 
phantv rhinoceros, &o-, to be convinced, that, in the period of 
creation immediately preceding out own, there may have ex* 
iAWd, on both shores, of the Atlantic Ocean, to a distance ex, 
leading from the mouth of the Lena, in 70° north latitude,, to 
the tropic, a. climate at. least very analogous to that in the pre- 
sent tropical regions. From the preceding and other well 
knpwn facts, we may venture to infer, that it was after the 
Deluge, that . there first appeared those differences of climate. 
which we were unable to shew had existed at any prior period ; 
and that this, event took place with such fearful rapidity thin 
the inhabitants of the tropical woods and savannahs of Siberia 
were preserved uninjured, with .ajl their tender parts, enclosed in 
thejee- of the Arctic Sea. 
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Notes on the Moth named Saiarnia Luna — ike Domestication 
of Foreign Butterflies — and the Geographical Distribution 
of Insects. Communicated by James Wilson, Esq F. R. S. E. 

&c. 

The most remarkable fart in the history of this beautiful species 
of moth, which is a native of North America, or, I ought ra- 
ther to sky, of certain individuals of the species, is, that through 
the steal and ingenuity of Mr Sommer, a German merchant, 
who resides in the Danish town of Altona, the eggs transported 
from a North American port have been hatched in Europe, and 
the perfect insect eventually produced in a state of (he greatest 
beauty. I am not yet acquainted with the means made use of 
by Mr Sommer in rearing the caterpillars, nor with the name 
or nature of the plants on which they were fed ; but these and 
other particulars in the history of this interesting colony may 
be afterwards Inquired into, and, I doubt not, will be freely 
communicated. 

Mr Sommer is well known among the scientific collectors of 
Hamburgh and Altona, and possesses an entomological cabinet 
of singular beauty and of great extent in the only department 
which he cultivates, that of the Lepidopterous order. The 
science of Entomology has been so prodigiously extended within 
these last few years, that, with the exception of Latreittej and 
one or two others of more than usual talent and perseverance, 
who have cultivated and adorned the universal field, the follow- 
ers of this science have been obliged each to content himself wilfc 
a mere section of the subject. Thus, Jodart and Duponehel 
have illustrated the Lepidoptera, Baron Dejean'the Coteoptftra; 
and Professors Fahleen of Lund, and Wiedemann of KM; ! *<* 
Dipterous tribes. Gravenhorst, indeed, has lately published 
three very thick volumes upon a family of Hymenopterous in- 
sects, the Ichneumonidce alone. With the numerical extent of 
that particular family I am not acquainted, but the total amotmt 
of known species embraced by the science of Entomology, 'ban 
been estimated at one hundred thousand. When we consider 
bow many singular facts an attentive observance of the history 
and habits even of a single species brings to light, we may form 
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some idea, however vague and inadequate, of the boundless and 
inexhaustible storehouse of materials, which any thing like a 
complete knowledge of the instincts and economy of the whole 
class would exhibit. 

To return for a moment to the Saturnia luna. The intro- 
duction of this insect to Europe renders it extremely probable, 
that if entomologists were as assiduous in their own calling m 
botanists are in theirs, the eggs of many beautiful species might 
be transported from foreign countries, and bred here, and that 
thus a new source of admiration and delight would be created not 
only to the man of science, but to the poet and the painter. The 
greater proportion of those ornamental plants which now form 
the most attractive features in our gardens,. are the original pro- 
duce of foreign climes ; and it would greatly add to their beauty, 
if a few of the many gorgeous butterflies which hovered around 
them in their original countries, were now seen among the par- 
terres of the British flower-garden, or among the rich and varied 
pastures of England. The beautiful Apollo Butterfly, frequent 
in the Valley of Chamouni, and other parts of Switzerland, was 
found by M. Bory St Vincent, at a considerable elevation on 
the mountains of the Sierra Nevada in Spain ; and, as it is 
an. autumnal species, its eggs must be so constituted as to cn- 
duie» without injury, the influence of the severe winters of 
Switzerland, and other central parts of Europe. According 
to Degter, it is not uncommon, even in Sweden, where it 
will probably be found to occupy less elevated stations than 
in. the south, in conformity with a rule which obtains both 
among plants and animals, viz. the higher the latitude the 
lower the locality, and vice versa. In trying entomological ex- 
periments of the kind alluded to, care, of course, should be taken 
to import only such species as are known not to feed upon culi- 
nary or other plants of value, for their economical uses. It 
may be objected to the practicability of such endeavours, that 
the larva would necessarily perish for want of those particular 
plants on which their progenitors, had been accustomed to feed ; 
but I believe, that as necessity is the mother of invention among 
the human race, so among the more insignificant tribes of the 
insect world ; though a decided preference may be exhibited to. 
one plant rather than another, yet where that chosen one does 
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not exist, life it vigorously sustained by numerous substitutes. 
Toe si]lc-worm,in default of its favourite mulberry leaves, thrives 
well upon lettuce and other plants. 

In regard to North American species especially, Nature her- 
self points out, that the character of the climate, in relation to 
the development of insect life, possesses soany attributes in com- 
mon with that of Britain and other portions of Europe. Many 
of the species are alike common to both continents, and an in- 
teresting and instructive list might be drawn up in illustration 
of this community of kinds. This, however, must be done from 
the specimens themselves, and not from books of travels, or 
other general sources, the authors of which, till of late years, ap- 
plied the supposed synonyms of animals always in a vague, and 
frequently in an inaccurate manner. This reproach is now re- 
moved by the admirable descriptive catalogues which, in the 
form of natural history appendices, are annexed to or follow the 
publication of all voyages of discovery or other records of travel. 

It is in considering the widely extended distribution of many 
of the forms of insect life, that the subject of the geographical 
allotment of animals is seen under its most curious and truly 
wonderful aspect. A discovery ship under the guidance of 
brave men, surmounts with difficulty the terrors of the ocean, 
and after being months on the trackless main, and some thou- 
sand miles from any of the great continents of the earth, she 
arrives at last, and accidentally, at some hitherto unknown 
island of small dimensions, a mere speck in the vast world of 
waters by which it is surrounded. She probably finds the 
" Lord of the creation" there unknown, — but though untrod by 
human footsteps, how busy is that lonely spot with all the other 
forms of native life ! Even man himself is represented not un- 
aptly by the sagacious and imitative monkeys, which eagerly 
employ so many vain expedients to drive from their shores what 
they no doubt regard as merely a stronger species of their race. 
" Birds of gayest plume" stand fearlessly before the unsympa- 
thizing naturalist, and at every step of the botanical collector, 
the most gorgeous butterflies are wafted from the blossoms of 
unknown flowers, and beautify the " living air" with their many 
splendid hues ; yet how frail are such gaudy wings, and how 
vainly would they now serve as the means of transport from 
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that solitary spot where all the present generations have had 
their birth t In what manner, then, did they become its deni- 
zens, or by what means were they transported to a point, almost 
imperceptible in comparison with the immeasurable extent of 
the circumjacent ocean. These are subjects of inquiry, a few 
out of many such, which it Is more than probable man will never 
solve. 

« In his tarn pai-via atque tam nullis quts ratio 1 ". 

Quanta via ! quant inexiricabilis perfectio I" 

The primary cadges of the distribution of species, as well in 
the animal as the vegetable world, are, in the opinion of Hum- 
boldt, among the number of mysteries which mere natural science 
cannot reach. This science, or the branch of it which takes 
Cognizance of zoological geography, is not, however, occupied 
in the investigation of the origin of beings, but rather of the 
laws according to which they are now distributed over the sur- 
face of the earth. It is the spirit of inductive philosophy ap- 
plied to the ascertained facts of zoology, as connected with clime 
and country. It enters into an examination of things as they 
are, the co-existences of vegetable and animal forms in each 
latitude, at different heights, and at different degrees of temper- 
ature ; it Studies the relation under which particular organiza- 
tions are more vigorously developed, multiplied, or modified ; 
but it approaches not problems, the solution of which is impos- 
sible, since they touch the origin or first existence of the germs 
or life. 

Many interesting facts have been ascertained and detailed by 
scientific observers of late years, which, in a collected form, 
would serve as the basis of a memoir on animal geography, 
which, however imperfect, would scarcely be devoid of interest- 
ing and important results. 



Sigitizecby'GoOgle 



( 372 ) 



Account of several New Species of Grouts (Tetrao) _/rw» North 
America. 

At a late meeting of the Wernerian Society, James Wilson, 
Esq. F. R. S. £., 8tc gave a detailed account of several new 
species of grouse discovered by Mr David Douglas among 
the Rocky Mountains in North America. He observed in 
general, that birds of this genus are of a hardy constitution, and 
patient of extreme cold. They only occur in northern or tem- 
perate countries, and have not yet been discovered in Africa, in 
the eastern parts of Asia, or in South America. . The special 
localities which they affect vary according to the different kinds; 
and even the haunts of the same species admit of variation ac- 
cording to circumstances. The Wood Grouse — such as the 
Capercailzie ( Tetrao UrogaSut) — prefers forests of pine ; the 
Bed Grouse (T. Scotkui) restricts itself to the sides of sloping 
mountains and moors, careless of more shelter than is afforded 
by the heath, or other alpine plants of yet more lowly growth, 
or even by the natural roughness of the ground. The habits of 
the Black Cock are intermediate between those of the species just 
alluded to. Ptarmigans (of which the species of Europe and. 
America are still insufficiently characterized and distinguished) 
prefer, in comparatively temperate climates, such as that of 
Scotland, the bare and stony sides and summits of our highest 
mountains; but under the rigorous temperature of Greenland, 
and the most northern parts of America, they are chiefly found, 
by the sea-shore, and among the willow and other copse woods, 
of the lower and more sheltered vales. The restriction of the 
Common Grouse ( T. Scotiau) to the two islands of Great, Bri- 
tain and Ireland, is a familiar though a singular fact in the geo- 
graphical distribution of birds. The first and most remarkable 
of the specimens to which it was Mr Wilson's more immediate 
object to direct the attention of the Society, was the Tetrao 
Urophamanut, or Pheasant-tailed Grouse, the largest of the 
American species of this genus, and, excepting the Capercailzie, 
the largest to be met with in any country. This bird seems to 
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have been observed by Lewis Hud Clarke,' by whom it is men- 
tioned under the name of Cock of the Plains ; and a notice- of 
it was published, some time ago, in the Zoological Journal, by 
Chas. Lucien Buonaparte, who obtained an imperfect specimen 
of the male in London. The length of thin bird (when full 
grown) is 82 inches ; its girth 22 ; its weight from 6 to 8 lb. 
The female is considerably less than the male. Her plumage 
closely resembles his, except that she wants the lengthened fila. 
mentous feathers on each side of the neck, and differs slightly m 
the colour of ehin, cheeks, throat, and breast. The flight of 
these birds is slow and unsteady. Their wings are feeble and 
proportion ably small ; their progress through the air is effected 
by a fluttering motion, rather than a direct continuous flight- 
When raised, their voice resembles that of the common pheasant 
They build on the ground, beneath die shade of PursMa 
and Artemisia, or near streams among PhaJarit Arundinacea. 
The nest is carelessly constructed of grass and twigs ; the eggs 
(from 13 to 17 in number) are about the siee of those of a com. 
mon fowl, of a wood-brown colour, irregularly blotched with 
chocolate- brown at the larger end. The period of incubation m 
about three weeks, and the young leave the nest a few hours af- 
ter they are hatched. In the summer and autumn months, 
these birds are to be found in small troops ; in spring and win- 
ter, in flocks of several hundreds. They never perch ; indeed, 
within their range, not a bush larger than a broom or common 
whin is to be found. Their food consists chiefly of the buds, 
leaves, and fruit of Pur»hia tridertfata, Artemisia, the seeds of 
Caettts, brown and black ants, and saod-bugs. Their flesh is 
dark-coloured, and not particularly well flavoured. They are 
plentiful throughout the plains of the Columbia River, and in 
the interior of North Carolina; but have never been seen east 
of the Rocky Mountains. 

The next species, in size and importance, is Richardson's 
Grouse (T. ffichardsonit), so called in honour of the distin- 
guished traveller of that name. There is a remarkable differ- 
ence in this species between the plumage of the male and female. 
The weight of these birds varies from 2J to 8 lb. Their voice 
is a continuation of distinct hollow sounds, like the cooing of a 
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drive. They build their nests of small twigs, leaves, or gnwa, 
amid coppices of birch or hue], in the vicinity of springs or 
mountain rills. They lay from 18 to 19 eggs, nearly as large 
as those of the domestic fowl, marked with red specks. Their 
flight is swift, steady, and peculiarly graceful. When startled, 
they drop from the branches of the pine-trees, their usual roost- 
ing-plaee, to within a few feet of the ground, before they coro- 
mence flying— a circumstance which often deceives the hunter. 
This trait seems peculiar to the species. In spring, they are 
seen in great numbers, basking in the sun, on the southern de- 
clivities of low hills ; and, in winter, in flocks of sixty or eighty, 
in the vicinity of springs, lakes, or large streams. They are 
easily destroyed, continuing to sit with apparent tranquillity af- 
ter several shots have been fired. Their flesh is white and ex- 
cellent. They feed on the buds of the pine, the catkins of birch, 
alder, and hazel, and the fruit of the Fragaria and Vaccmium. 
They are very abundant in the sub-alpine regions of the Rocky 
Mountains, in Lat. 52 deg. N., Long. 115 (leg. W., and still more 
numerous in the rocky districts of the Colombia, in Lat. 48 deg. 
N., Long. 118 deg. W. Tliey are rare on the mountains of the 
N.W. coast*. 

The third species exhibited was named the smaller Pheasant 
tailed Grouse (T, UrophasiantUm). The sexes resemble each 
other closely in colour, but the male is rather larger than the 
female, and his tail more fully developed. Their prevailing 
colour is pale brown, richly blotched and barred with black.' 
The w in g-co verts, and the outer webs of the primary wing fea- 
thers, are marked with many rounded or oblong spots- of a pale 
colour. Their flight is swift, noiseless, and steady. They are 
shy, and not easily approached by the sportsman. They are 
found in the same range of country with the larger species first 

* Tetrao RichnrdKmii, as above described, appeaM to b« synon jmuus with 
Uw Tetrao abtaavt of Say, recently figured by Lucien Ctitrlea Buonaparte in 
his American Zoology. The latter name, as prior in date, is probably enti- 
tled to the preference, although we believe that no copy of BuonaparteY 
work had reached this country at the time Mr Wilson pubfi&hed tie figure 
at Tetrao Ricliantemii In the 8th Number of his ItbftrwUm, of. Zoology 
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described, with which they associate, and which they pesemble 
much in their habits. The number of their eggs varies from 
IS to 15, in axe not much exceeding those of a pigeon, and in 
colour of a light ash— The fourth species has been named, in 
honour of Mr Sabine, Tetrao Sabini. The plumage is rich 
and varied, and. presents those singular appendages or shouldev- 
knots, so conspicuous in the wood-partridge of the United States 
and Canada (Tetrao UmbtMua.) The colours in the plumage 
of the female are greyer, and less richly toned — in other respecta, 
the sexes do not much differ. The weight of an individual bin) 
is two pounds. Their voice is a continuation of measured 
sounds, not unlike, the ticking of a large clock. Their flight is 
rapid, and consists of a quick clapping of the wings, and then of 
a sudden shooting forwards, without any perceptible motion of 
the individual parts. They feed on the buds of Pinus, Fraga- 
ria, Rvbtts, Cort/lvs, Abius, and the berries of Vaccmivuir 
They pair in March, and build upon the ground, in coppices of 
Coryhu, Aviektnek&r, and Pterit, and. on the outskirts of pine 
forests. Their nests are composed of the slender fronds of 
Pterin, dry leaves, and grass. Their eggs are of a dingy white, 
with red spots, and vary in number from 9 to 11. They are 
remarkable for attachment to their young. The Tetrao Sabini 
is a rare bird. During spring, it is found in small flocks, 
rarely exceeding eight or twelve ; at other seasons, it seldom 
happens that more than three or four are seen together. 
Like the Tetrao UmbeUus, which it resembles in the prevaU- 
mg character of its plumage, it is in the habit of perching upon 
the stumps of decayed trees, in the darkest parts of the forests, 
and there performing the singular operation called drumming ; 
which is effected by giving two or three loud distinct claps with 
its wings, followed by many others, which become quicker and 
quicker, until the noise appears to die away in the distance, like 
the sound of a minled drum. This beautiful species was dis- 
covered by Mr Douglas, in the woody ports of the N. W. coast 
of America, between the parallels of Lat. 40 deg. and 49 deg. 

The fifth and last species exhibited, is called, in honour of the 
distinguished commander of the over-land Arctic Expedition, 
Tetrao FranUimL Mr Wilson has as yet seen only the male. 

Digitizec hyGoOglc 
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The general plumage is dark and glossy, composed of alternate 
ban of black and greyish brown. The head, neck, and breast, 
are almost black ; the tail is entirely black. The upper and 
under tail-coverts are black, terminated by a large white spot ; 
and the lateral parts of the abdomen are likewise spotted with 
white. It runs with great speed over shattered rocks and among 
brushwood, and only uses its wings as a last effort to escape. 
When raised, its flight is similar to that of the last-mentioned 
species. Its alarm note is composed of two or three hollow 
sounds, ending in a disagreeable grating noise, like the latter 
part of the cry of the Guinea fowL Like other birds of the 
same genus, it builds on the ground, not unfrequently at the 
foot of decayed stumps, or by the side of fallen timber, in the 
mountain woods. Its nest is composed of dead leaves and grass, 
and contains from five to seven eggs, of a dingy white colour, 
not larger than those of our wood-pigeon. It is said to be one 
of the most common birds in the valleys of the Rocky Moun- 
tains, from Lat. SO deg. to 54 deg. N., near the sources of the 
Columbia. It probably inhabits still higher latitudes. — Mr 
Wilson remarked, in conclusion : " I have little doubt that 
some of these birds might be imported into this country, of 
which the soil, climate, and natural productions, are not so dis- 
similar to those of their native regions, as to preclude the hope 
of a successful issue to an experiment of a very interesting na- 
ture, which the wealth and zeal for field sports, inherited by 
many of our aristocracy, would render easy, ■ and which might 
eventually prove of more permanent and substantial advantage. 
Their importation would certainly form a fine addition to the 
feathered game of Great Britain." 
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Description of several New or Rare Plants which have lately 
jtowered in tfte neighbourhood of Edinburgh, and chiefly in 
the Royal Botanic Garden. By Dr Giiaham, Professor 
of Botany in the University of Edinburgh. With a Plate 
illustrative of the germination of the Nepenthes diatillatoria. 

10th Mar. 1830. 
Cestrum bracteatum. 

C. bracteatum ; filamentis basi barbatis; foliis lanccolatbt undulatis pu- 
bescentibus ; stipulis oblique cordato-reniformibua ; bracteis spatba- 
ceis ; floribuB fasciculatis. 
Cestrum bracteatum, Link $ Otto, Icones Plant. Rar. Hurt. Reg- Bat Berol. 
Fan I. p. 11, t. 6. 
Dbsckiftion. — Stem woody, tough. Branches covered with dense, green- 
iah tomentum, which withers und remains long attached. Leave* scat- 
tered, light green, stalked, spreading, lanceolate, strongly veined, waved 
or crisped, covered with harsh pubescence on both aides, the middle rib 
and vans projecting much on the under-sHe, the former above also. 
Petiole erect, grooved above, pubescent, purple before fading, about a 
sixth of the length of the leaf. Stipule* geminate, varying in size, the 
largest upwards, broadly falcate or kidney-shaped, horizontal and bend. 
)ng round the branch, mure glabrous than the leaves. Peduncles (about 
an inch long) axillary and terminal, generally about twice as long as the 
petioles, slightly flattened and dilated towards the flowers. Pedicels 
very short, stout, straight, slightly pubescent. Flowers fascicled, nod- 
ding, of a uniform pale yellow. Bradea single at the base of each flower, 
with the exception of the central one, spathe-like, appressed, acuminate, 
and coloured like the flower, pubescent- Calyx about as long as the pe- 
dicel, pubescent within and without, nearly cylindrical, with five strongly 
projecting ribs on the outside, leading to five slightly cnnnivent acute 
teeth. Corolla inferior, hypocraterifbrm, pubescent without, smooth with- 
in ; tube nearly an inch long, dilated a little upwards, and contracted at 

. the throat : limb 5 -cleft, segments ovate, acute, spreading at right angles 
to the tube, each with two strong ribs projecting behind. Stamens five ; 
filaments inserted immediately above the middle of the tube, each having 
a tuft of matted hairs projecting from the inside at their base, above this 
straight and smooth, nearly reaching tu the faux- Anthers bilobular, 
short, connivent, bursting laterally : pollen yellowish- white. Stigma sap- 
green, nearly round, but flattened a little at the top, raised ahove the 
anthers, and projected into the faux. Style (three quarters of an inch 
long) nearly colourless, filiform. Germen roundish or obovate, smooth, 
yellowish-green, obscurely furrowed, seated on a small yellow disk. 
Ovules numerous, obovdte. 

We received this plant from the Botanic Garden of Berlin, in June 1828. 
It is a native of Brazil, and blossomed in the stove of the Edinburgh 
Botanic Garden in December 1829, producing, during a considerable 
time, a succession of rather ornamental flowers. 

Conostylis aculeata. 

C. aculeata ; perian thiis intus glabris, sea pis corymbisve divisis, foliis gla- 

bris margine aculeatis I aculeis interstitio brevioribus. — Br. Prodr. 309. 

Description — Leaves (6-13 inches long \ inch broad) dull green, red at 

the base, distichous, equitant for about two inches at the base, ensiform- 
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falcate, some tl mes twisted, coriaceous, at Iff, many-nerved, glabrous, acu- 
leate; Bculei colourless, Anight, ascending, rigid, rising from coloured 



round, brakes riatog from the axils of sheathing painted 
(are about an Inch bog, and) diminish upwards. Infioresience a corym- 
bose cyme. Flwert crowded. PtrimJk campanulate at the base, per- 
sisting, 6-parted, segments erect, ovato-bmceolate, concave, regular and 
■early equal, yellowish -white and smooth within, without greenish-yel- 
low, and, as well as the scape, base of the bractete, and pedicels, co- 
vered with a branching greenish tomentum. Slamew six, inserted into 
the perianth, filaments adhering to the perianth for the greater part of 
their length, smooth, slightly connivent, prolonged by the back of the 
anthers, which are longer than them, and are linear, erect, slightly bent 
backwards, yellow, bilocular, bunting along their edges ; pollen yellow. 
Pistil single, shorter than the stamens t stigma of three short aubered 
points j style single, rigid, smooth, persisting, slightly tapering ; germen 
half inferior, 3-focular, conical and empty above the perianth ; ovules 
numerous in each loculanient, round, attached to a central receptacle, 
which 1b undivided and prominent in each locukment, confined to that 
part of the germen below the perianth. 
Our specimen of this plant was received from Robert Barclay, Esq. Bury, 
hill, in 1828, and flowered in January and February last. 

Elephant opus Marti i. 

E. MarlU ; caule ramoso, piloso. Folioso; follis nubflessilibus, Undulatis, 
rugosis, supeme hispidis, subtus tomentoso-pubescentibus, eerrato- 
crenatis, denticulatis, inferioribus snath ulato-oblongis, breviter atte' 
nuatis, superioribus lanceolatia. 
Elephantopus scaber, Herb. MartH. 
Description.— Tim, including the flowering-stalks, in our plants, which 
' hes nigh, but in native specimens much more, 
■ae, covered with simple, spreading, 
rather harsh hairs, which are most numerous on the younger branches. 
Louer leaver (6 inches long and 2 broad) Bpathulato-oblong, shortly atte- 
sted, decurrent along shurt petioles, stem clasping, corrugated, undu- 



late, serrato-crenate, pubescent on both sides, pubescence harsh above, 
soft and much more dense below t middle rib very large, prominent on 
both sides, especially below, flattened or slightly channelled above, pri- 



mary veins very prominent below, oblique, with transverse prominent 
reticulations terminating in little mucros, which in the lower leaves are 
in the bottom of the indenations ; upper leave* lanceolate, and diminish- 
ing upwards, but otherwise similar to the lower. Braclea ovate, sessile, 
similar in colour and structure to the leaves, solitary, or, at the extremities 
only, three together from the confluence of three capitula. FAwerf all her- 
maphrodite, capitate, axillary or terminal, sessile. Involucm chaffy, im- 
bricated, generally four-flowered; chaffs few, imbricated, lanceolate, mu- 
cronate, three-nerved, keeled, erect," entire, or serrated towards the apex, 
green, scarlnse at the edges, pubescent on the outside, smooth and shining 
within, longer than the bractese, the four innermost subequal, and twice 
as lone as the others. CmBa small, purplish-white, tubular, smooth I 
tube longer than the in vu lucrum, curved, slender ; limb 5-parted, seg- 
ments secund, equal, linear-lanceolate. Stamens shorter than the limb ; 
filaments slender ; anthers linear, unconnected at least after expansion. 
Stigma hairy, bi-parted, revolutc. Style exserted, filiform, smooth ex- 
cepting near the stigma. Germen green, ouovate. Achenia obconical, 
with ten smooth ribs, interstices pubescent Fapjnu of few (10 ?) rough 
simple hairs, dilated and slightly ciliated at their bases, shorter than toe 
tube of the corolla. 
Seeds of this plant were sent to me from Mr Harris at Bio Janeiro by 
Captain Graham, late of his Majesty's Packet Service, in April 1 829. It 
has been kept in the stove, and flowered In February and March last. It 
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ii wafer, but may be distill- 
er a Dative of the East Indira, 
y being much larger, its stem much more touched, the stave* more 
indulated, more strongly reticulated, and much more 
ith""rar softer pubescence below. 1 tm enabled to 
y it ma the plant of Martina, by a specimen communicated by 
Martius himself to Dr Hooker, who, with his usual kindness, permitted 
me to examine all the species in his herbarium. The specimen alluded 
to was collected by Martius on the Bio Belmonte, too common a name 
to be very precise, but probably in or not tar from the province of Bio 
Janeiro. 

Lobelia Kraussii. 

L.Krautmi; caule herbaceo, glabro, erecto, ramoao i foliis lanceolatia, 
subsessilibus, decurrentibus, argute serratis, utrinque nudis; pedun- 
cutis axillaribus, solitariis, foliis longioribua; laeiniis calydnU subu- 
latia, Bubdentatis, patentihus, corollaque glabris. 
Description. — Root perennial. Stem (l-lj foot high) succulent, green, 
glabrous, angular from decurrent leaves, erect, branched. Leaoet (41 
inches long, | broad) numerous, scattered, lanceolate, glabrous on both 
sides, shining, bright green, paler below, sharply serrated, the serraturefl 
largest at the base, eubsessile, decurrent, much smaller towards the top of 
the stem, slightly bullate, strongly veined, veins prominent on both aides. 
Peduncles (3 inches long) axillary, solitary, numerous towards the top 
of the stem, 1 -flowered, nearly twice the length of the diminished leaves 
from the axils of which they spring, smooth, compressed, and having 
two suboppoaite bristle^haped smooth decurrent bractese near die 
middle, below which they are bright green, paler in the middle, and 
towards the top red. Calyx red, glabrous, persisting, of five rather un- 
equal subulate segments (5-7 lines long), spreading at right angles to 
the peduncle, and each with a very few obscure teeth. Corolla (1 inch 
long) red, marcescent ; tube compressed, cleft to its base along the up- 
per side, but spreading littles limb 5-parted, segments linear-subulate, 
with the apices deflected, the two upper the broadest, the throe others 
turned downwards, and that in the centre rather the smallest. Stamen* 
shorter than the corolla, marcescent ; filaments white, smooth, forming 
a half cylinder, and united, except towards the base, where only they 
are unconnected to each other and pubescent ; anthers leaden-coloured, 
terminated by a dense white beard j pollen abundant, and whitish. 
Stigma bilabiate, segments re volute, rounded, glandular, slightly hairy 
k..i.;„j o,..i. .... i — _ B (j, e stamen^ yellowish, and slighfly clavate, 



continued downwards into the dissepiment, marcescent- Germm gla- 
brous, bilocular, with a conical empty beak (which afterwards Mis down) 
rising above the calyx, otherwise inferior. Ovules numerous, attached 
to a central receptacle, the transverse section of which is kidney-shaped 
in each loculanaent. Seed* minute, pale brown, lenticular, hollow on one 
side, when seen under the microscope dotted and shining. 
The seeds of this plant were obligingly communicated to me from Domi- 
nica in September 1821) by my valuable correspondent Dr Krauss, in 
acknowledgment of whose kindness I have named the species. It first 
Dowered in the stove in January and February last, and is ornamental. 
In the arrangement of the species, it must stand near L. periioifolia of 

Nepenthes distillatoria : fcem. 

Karly in summer 1828, 1 was informed by Professor Dunbar of this Uni- 
versity, that a plant of Nepenthei distillatoria was coming into flower in 
his stove. I immediately went to see it, and was not a little pleased to 
find that it was a female. Professor Dunbar was kind enough in permit 
its removal to the Botanic Garden, where we placed it beside our male 
plant, fortunately then in flower for the second time. As the female 
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flowers expanded In succession, we dusted the pistilla with the polleti, 
secreted in abundance by the male plant, and bad the satisfaction to 
aee the germens gradually enlarge, and the seeds ripen in succession 
in December and January. 
Description. — The habit and inflorescence of the female is so precisely 
like that of the male described at length in the Edinburgh New Philosophi- 
cal Journal for October 1827, and in Botanical Magazine, fol. S70S, and 
the figure of the female blossom taken from Mr Loddigea' plant, and 



plant. Pitchers uf firmer texture in their lower half, and the inner sur- 
face of this portion, as well as the Inner surface of the lid, is covered 
with conspicuous glands. Raceme, or more properly panide, crowded, 
from the lowest pedicel to the apex about ten inches long. Capntie (1 
inch long) erect and secund perhaps from the peduncle pushing out ho- 
rizontally, ovatn-oblong, truncated, crowned with four fiat, sessile, brown, 
hard, emarginate stigmata, tetra-looular, tetra-ralvular, two opposite su- 
tures, opening before the others, dissepiments from the centre of the 
valves. Satdt dicotyledonous, very numerous, attached to the dissepi- 
ments, erect, small, provided with a brown arillus, which is jth of an 



inch long, and greatly attenuated at both its extremities, angular or fur- 
rowed, flexuose, and slightly twisted ; nucleus ovatc-oblong, pointed at 
both ends, about a fifth of the length of the arillus, and nearly occupy- 



ts centre, yellowish ; embryo central, straight, white. 

Plate VI. contains a sketch of our male plant, made about two years ago, 
when it was eight feet high. It is now l«l feet above the surface of the 
soil, and perfectly healthy, but scarcely more branched, one branch only 
having come out under each of two panicles. 

Germination. Plate VI. also shews the ripe seeds, the germinating seeds, and 
the young plants in different stages of advancement. Some of the seeds 
were sown as soon as they were ripened, and others at various periods 
during spring. They required much heat to make them germinate, and 
protection by a plat e of glass laid over the pots, which stood in flats filled 
with water. Germination began in April and May. Fig. 1. Arillus of 
ripe seed laid open, to show the relative position and size of the nucleus 
still covered by its inner coat, which is seen extending towards the 
extremities of the arillus. 2. Nucleus removed from the arillus, and 



divided, to show the embryo. 3. Seed with germination just beginning, 
tbe plume rising in form of an arch, the apices of the cotyledons being 
still held down within the albumen. 4. suit in the upper part of the 



the plume rising in form of an arch, t 
still held down within the albumen, 
arillus spreading, the plume erect, albumen absorbed, the cotyledons 



. r with its lid dosed 

erect, and the radicle pushing through the arillus on the opposite side 
from the plume. 6. Three pitchers evolved, having each two prominent 
ciliated wings, and tbe upper surface of the lid muricated, the two first 
sessile, — the cotyledons deflected, and beginning to fade, — the radicle 
branched. 7- Five pitchers formed, the three Last upon the apices of 
small leaves, but without any intervening cirrhus ; — the cotyledons more 
deflected, and greatly wasted. The arillus remains In all these, in con- 
aeequence of being transfixed by the radicle. All but Fig. ?. which ia 
of natural size, magnified. The accurate Gssrtner (De Fruct. et Sew. 
Plant. 2. 18.) never could have called these seeds monocotyledonous if 
he had seen their germination. 
It appears from the above, that the pitcher is an appendage to the middle 
rib of the leaf, this (the leaf) originally consisting of the ciliated wings 
of the pitcher only, but is subsequently elongated downwards, and at 
last the membranous expansion along the pitcher degenerates into two 
prominent nerves, and for a considerable way along the middle rib is en- 
tirely removed, leaving this to act as a long simple cirrhus. 



:h,GoogIe 



h,GoogIe 



( 381 ) 

Celestial Phenomena Jrom April 1. to July 1. 1830, calculated 
Jar the Meridian of Edinburgh, Mean Time. By Mr 
George Inneb, Astronomical Calculator, Aberdeen. 
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ion of Aldebaran by the Moon: . 



Immenilon, . .... 22. 18 42 16, at 184" | 

Emersion, 19 18 8, at 268°. | 

The angle denotes the point of the Moon's limb where the phenomenon will 

take place, reckoning from the vertex of the limb towards the right hand round 

the circumference, as seen witli a telescope which inverts. 



I 

■ I 

observed at the Observatory, Marischall 

Mean Tine'. 

Dec ft Aldebaran, Immer. 17 46 8!),'lj 
Emers. 18 37 41,8| 
Immersion instantaneous. 

At Emersion, the star was V,t in ; 
recovering its full splendour. 
The Telescope used was a SJ feet achromatic by Dollonil. The observa- 
tions have been corrected for the error and rate of the clock, which were ob- 
tained by transits of the sun and Stan. 



The following Occultatluns 
College: 
1820, Mean 71ms. 

Aug. 21. yTauri, Emers. 32 43 33,4 

33. /Tauri, Emers. S 29 41,0 

76 Tauri, Emers. S 37 49,0 

160 Mayer, Emers. 3 46 61,3 

Aldebaran, Immers. 6 36 14,6 
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Proceedings of the Wernerian Natural History Society. 
(Continued from p. 189.) 

1830, Jan. 9- — Kobkrt Jameson, Esq. President, in^ie chair. 
The Secretary read a communication by Dr R. K. Greville, on 
the various economical uses of sea-plants ; and the Doctor ex- 
hibited beautiful dried specimens of the most useful and inte- 
resting species. — The Rev. Dr David Scot of Corstorphine then 
read an essay on the Rams and Badgers with the skins of which 
the Israelites covered the Tabernacle. — Specimens, male and 
female, of a rare North American Moth (Saturnia Luna), bred 
in Europe by M. Sommer of Altontt, from imported eggs, were 
exhibited ; and illustrative notes, by Mr James Wilson, were 
read to the meeting. (See sttpra, p. 867-) 

At this meeting, Dr John Coldstream of Leith, was ad- 
mitted an ordinary member; James Mather, Esq. of South 
'Shields, a non-resident member; M. ChauVIK of Caen, a fo- 
reign member ; and Dr Holmes of Montreal, a corresponding 
member of the society. 

Jan. 23. — David Falconab, Esq. Vice-President, in the chair. 
—There were read to the meeting some notices relative to 
the coal found under the marly red sandstone near Leicester, 
contained in a letter to Henry Witham, Esq., illustrated by 
sections of the borings for coal. — Dr John Aitkeo then exhibited 
a number of very fine anatomical preparations, and gave from 
them a demonstration of the circulation of the blood in the fetus, 
in man, and in several of the lower animals, particularly the 
cow, the red deer, the dog, and the seal. 

The members of the society afterwards proceeded to Dr 
Hope's laboratory, to witness a beautiful experiment, showing 
the intense light and heat produced by passing upon an ignited 
ball of lime, placed in the focus of a light-house reflector, a con- 
tinued stream of hydrogen gas. 

Feb. 6". — David Falconab, Esq. V. P. in the chair. — 
The Secretary read a memoir by Mark Watt, Esq., on the 
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power which certain spiders possess of fixing their threads hori- 
zontally between two perpendicular bodies placed at a distance 
from each other. Likewise, a notice regarding a sort of fascina- 
tion practised on small birds by the whitret or weazel ; in a 
letter from the Rev. Alexander Duncan of Mid Calder. — The 
Rev. Dr Scot then read an essay on the Di strong of Moses or 
Gazelle of the Plain, the pygarg of the English Bible. 

1880, Feb. 20.— David Falconab, Esq. V. P. in the chair. 
— There was read an account of several new species of grouse 
recently discovered by Mr David Douglas among the Rocky 
Mountains, communicated by James Wilson, Esq. ; the speci- 
mens at the same time being placed on the table. For a full 
description of these species, see p. 872 of this Number.— The 
Rev. Dr Scot read an essay on the mustard plant mentioned 
in the Gospels, showing that it was probably the Sinapis nigra, 
which grows five or six feet high in warm countries, rather 
ihan the Phytolacca decandra, which probably did not exist 
in Judea. 



SCIENTIFIC INTELLIGENCE. 



METEOROLOGY. 

1. Climate of Britain. — Of all the climates of Europe, Eng- 
land seems to me most fitted for the activity of . the mind, and 
the least suited to repose. The alternations of a climate bo vari- 
ous and.' -rapid, continually awake new sensations; and the 
changes of the sky from dryness to moisture, from the blue 
ethereal to cloudiness and fogs, seem to keep the nervous sys- 
tem in a constant state of disturbance. In the mild climate of 
Nice, Naples, or Sicily, where, even in winter, it is possible to en- 
joy the warmth of the sunshine in the open air under palm trees, 
or amidst evergreen groves, of orange trees, covered with odorous 
fruit and sweet-scented leaves, mere existence is a pleasure ; 
even the pains of disease are sometimes forgotten amidst the 
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balmy influence of nature ; and a series of agreeable and un- 
interrupted sensations invite to repose and oblivion. But in 
the changeable and tumultuous atmosphere of England, to.be 
tranquil is. a labour,, and employment is necessary to ward off 
the attacks of ennui. The English, as a nation, is pre-eminent- 
ly active,, and the natives of no other country follow their ob- 
jects with so much force, fire, and constancy. And, as human 
powers are limited, there are few examples of very distinguished 
men living in. this country to old age. They usually fail, droop, 
and die, before they have attained the period naturally marked 
for the end of human existence. The lives of our statesmen, 
warriors, poets, and even philosophers, afford abundant pcooft 
of the truth of this opinion ; whatever burns consumes, ashes 
remain. Before the period of youth is passed, grey hairs usually 
cover those brows which are adorned with, the civic oak or laDr 
rel;, and in the luxurious and exciting life of the man of plea- ■ 
sure, their tints are not even preserved by the myrtle wreath, 
or the garland of roses, from the premature winter of time. — 
Sir H. Davy. 

% Winter o/'1829-30. — It appears that the cold in the south 
of France and in Spain has long prevailed, and been more severe 
than has been experienced there for a great number of years ; 
but that in this country (Scotland), and in places in a higher 
northern latitude, although they have had very deep snow, yet 
it has been found comparatively mild for a winter like this ; 
therefore, the rigour of the frosty air seems to have been con- 
fined within the parallels of 55" and 88* N. Lat. with prevail- 
ing N. and N.E. winds from over the continent of Europe, ire- 
land being within these parallels, it is curious that its inhabi- 
tants should, at the same time, also have enjoyed a mild atmos- 
phere.— Mnah tf Philosophy, March 1880. 
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3.; Meteorological Table.— Extracted from the Register kept 
at Kinfcuns Castle, N. Britain. Lat. fir? 1 98 SO"; above the le- 
vel of the sea 160 feet. (Communicated by Lord Gbay.) 



1820, 


1«4S# 


Meiat Be*,f»< of 


Mam 


Depth 
<*lUm 

.ien! 


2S 


n*. 


tmm. 


Therm. 


Barom. 


Ttarm. 


February,... 
March 


ay.730 

29.499 

29.310 
29.811 

29.792 
29.6(2 

B<Mi23 
29.487 
29.744 
23.789 
29.995 


34.774 
39.807 
11.387 
44.800 
64.826 
60.600 
60.288 
68.064 
52.133 
48.419 
41.467 
39,194 


29.7JJ 
29718 
39.714 
29.367 

29.820 
29-782 
29.520 
29.637 
29.492 
29.743 
29.826 
29.961 


33.742 
40.000 
40681 
42.633 
50.161 
65.600 
56,774 

49.733 
47.003 
41.066 

37-646 


36.129 
40.321 
41.646 
43.767 
52.268 
58.067 
68.193 
66.387 
51.133 
47903 
41.366 
38.710 


5.00 
2.00 
1.50 
3.00 
1.70 
1,80 
8.85 
6.40 
2.75 
2.60 
2.80 
1.30 


10 
7 

7 

15 

7 

18 
16 
14 
11 
13 

7 


21 
21 

IS 
24 

■8 

17 

19 
18 
19 

24 








September, .. 

November, .. 
December,.., 


Average o£ 1 
the year, ) 


29.867 


47-919 


23.696 


45.634 


47.073 


36.60 


131 


234 



ANNUAL RESULTS. 

MORNING. 



Highest, . 31st Dec SW. 

Lowest, . 16th April, SE. 28.63 



Highest, 
Lowest, 



THMBO.METBK. 
Wtod. 
81st August, . - , ; , SW. 
C2d January, . . , sw. 



31st Dec SW. 30.66 | 8th August, . 
15th April, SE. 28.63 | 19th January, 



N. & NE. 
E.&S-E- 

S.4SW. 
W. & NW. 



Erfrme. Heal and Cold by Su's Thermometer : 
Coldest, 2Jd January, . . Wind, SW. . 19° 

Hottest, 11 ti .Time, . '. do. SE. . 74* 

Mean Temperature for the year, 47\073 

Retattt of Tim HatK-Gauget. 

It 

1. Centre of KinBrans Garden, about 20 feet above the level of the sea, : 

2. Square Tower, Kjn&uns Castle, 180 feet, .... < 
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4.- Meteorological TaUes for Aberdeen, 18S9- — As jn a con- 
temporary Journal, that of Dr Brewster, there is an accurate 
Meteorological Table for Edinburgh, by Mr Adie, we' do not 
consider it necessary to republish it here, but are happy to have 
an opportunity of communicating to our readers accurate Me- 
teorological Tables of another well known part in Scotland, viz. 
Aberdeen, drawn up by Mr Innes of Aberdeen. 



TABLE if the Mean Temperature at Aberdeen for each Month of 
the last Seven. Years. 

Froc klbservations matte by Mr Geobqe I jjneh, Astronomical Calculator. 



Januarj,.... 

February,... 
April,.- 


1823. 


1824. 


1826. 


1816. 


1827. 


1828. 


1829. 


36.69 
35.03 

40.41 
44.68 
51.33 
54.19 

eas4 

5U.88 
64.08 
48.27 
47-61 
89.91 


40,14 
38.32 
36.69 
44.13 
«a 73 
54.76 
60.51 
58.63 
63.47 

46.47 
38.89 
36.13 


3756 
37.5* 
39.68 
44.41 
48.60 
66.10 
60.60 
58.83 
57.56 
60.45 
40.14 
39.37 


34.29 
40.69 
40.04 
45.32 
63.27 
62.66 
61.48 
8034 
56.26 
49.56 
38.41 
40.23 


35.43 
34.91 
39.06 
45.17 
60.98 
57.46 
62.05 
67.49 
56.34 
61.88 
41.59 
41.89 


40.00 
41.43 
4M7 
46.57 
52.07 
68.95 
60.56 
60.39 
6654 
18.74 
46.18 
43.15' 


34.40 
38.69 
41.60 

43.25 
61.86 
56.43 
58.51! 
56.4!) 
61.57 
46.46 
41.01 
39.14 






September, . 
October....... 

November,.. 
December, * 


Mean,... 


47.1! 


46.32 


47.69 


48.46 


47.B5 


49.66 


46.62 



MEAN OF THERMOMETER, 

At Aberdeen, for each Month daring 

the Vtar 1829. 

January, 34.40 

February, 38.69 

March,- 41.60 

April 43.26 

May, 61.85 

June, 66.43 

July H8.56 

Augunt, .66.49 

September, 61.67 

October, 48.46 

November, 41.01 

December, 39.14 

Mean Temp, of the Year*..... 46.62 



RAIN 

Fallen at Mariicha! College Oteerva. 
tar*, Aberdeen) during the Fear 1829. 

January 148 Inches. 

Pcbruary, 0.99 

March,.. 3.12 

April, 2.74 

May,- aes 

August,* 1 35 

September, 2.31 

October, 2.72 

November, Z 34 

December, 2.45 

Total,.". 28.66 Inches. 

• The quantity which MHnring Om Spat 
of the Jd, w, uil 4ih c* AueuM, « i.ao 
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5. Latitude of Cation Hill — As the Calton Hill is one of 
our most interesting meteorological and geological points, we are 
happy in having an opportunity of giving the precise position 
of the Observatory placed upon it. The Latitude of this Ob- 
servatory, as determined by Mr Henderson, from the data of 
the Trigonometrical Survey, is 65" 57' 19" 5 N. 

6. Mysterious Sounds. — The wide spread sail of a ship, ren- 
dered concave by a gentle breeze, is a good collector of sound. 
" It happened," says Br Arnott, " once on board a ship sail- 
ing along thecoast of Brazil, far out of sight of land, that the 
persons walking on deck, when passing a particular spot, al- 
ways beard very distinctly the sound of bells, varying as in 
human rejoicings. All on board came to listen, and were con- 
vinced ; but the phenomenon was most mysterious. Moaths 
afterwards, it was ascertained, that, at the time of observation, 
the bells of the city of St Salvador, on the Brazilian coast, had 
been ringing on the occasion of a festival ; their sound, there- 
fore, favoured by a gentle wind, had travelled perhaps 100 
miles by smooth water, and had been brought to a focus by the 
sail on the particular situation or deep where it was listened 
to. It appears from this, that a machine might be constructed, 
having the same relation to sound that a telescope has to sight. 

7. Effects qf Electricity on Rocks. — Electricity, as a chemi- 
cal agent, may be considered, not only as directly producing an 
infinite variety of changes, but also as influencing almost all 
which take place. There are not two substances on the sur- 
face of the globe, that are not in different electrical relations to 
each other ; and chemical attraction itself seems to be a pecu- 
liar form of the exhibition of electric attraction ; and, when- 
ever the atmosphere, or water, or any part of the surface of the 
earth, gains accumulated electricity of a different kind from the 
contiguous surfaces, the tendency of this electricity is to pro- 
duce new arrangements of the parts of these surfaces. Thus, a 
positively electrified cloud, acting even at a great distance on a 
moistened stone, tends to attract its oxygenous, or acidiform, or 
acid ingredients, and a negatively electrified cloud, has the 
same effect upon its earthy, alkaline, or metallic matter ; and the 
silent and slow operation of electricity is much more important 
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in economy of nature, than its grand and impressive operation 

in lightning and thunder. 

8. Meteoric Iron of Ataama. — In the lately published part 
of the Transactions of the Royal Society of Edinburgh, there is 
an analysis of this iron by Dr Turner, which is not correctly 
given. T)r Turner sends the following as the accurate result. 
Iron, 93.57 ; Nickel, 6.618 ; Cobalt, 0.5S5 ; = 100.728. 

MLNEBAJ.OGY. 

9- "Perishable Nature of Works of Man. — No^rork of excel- 
lence ought to be exposed to the atmosphere ; and it is a great 
object to preserve them in apartments of equable temperature, 
and extremely dry. The roofs of magnificent buildings should 
be of materials not likely to be dissolved by water, or changed 
by the air. Many electrical conductors should be placed so as 
to prevent the slow or the rapid effects of atmospheric electri- 
city. In painting, lapis lazuli, or coloured hard glasses, in 
which the oxides are not liable to change, should be used, and 
should be laid on marble, or stucco encased in stone ; and no 
animal or vegetable substances, except pure carbonaceous mat- 
ter, should be used in pigments ; and none should be mixed 
with the varnishes. Yet, when all is done that can be done, in 
the work of conservation, it is only producing a difference in 
the degree of duration. And from the statements that our 
friend has made, it is evident that none of the works of a mor- 
tal being can be eternal, as none of the combinations of a limit- 
ed intellect can be infinite. The operations of Nature, when 
slow, are no less sure. However man may for a time usurp do- 
minion over her, she is certain of recovering her empire. He 
converts her rocks, her stones, her trees, into forms of palaces, 
houses, and ships ; he employs the metals found in the bosom 
of the' earth as instruments of power — and the sands and clays 
which constitute its surface, as ornaments and resources of 
luxury;' he imprisons air by water, and tortures water by fire, 
to change, or modify, or destroy, the natural forms of dungs. 
But, in some lustrums, bis works begin to change, and in a few 
centuries they decay and are in ruins ; and his mighty temples, 
framed, as; it were, for immortal and divine purposes — and his 
bridges formed of granite, and ribbed of iron— and his walls for 
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defence, and the splendid monuments by which he has endea- 
voured to give eternity even to his perishable remains, are gra- 
dually destroyed ; and those structures which have resisted the 
waves of the ocean, the tempests of the sky, and the stroke of 
lightning, shall yield to the operation of the dews of heaven, of 
frost, rain, vapour, and imperceptible atmospheric influences ; 
and as the worn devours the lineaments of his mortal beauty, so 
the lichens and moss, and the most insignificant plants, shall feed 
upon his columns and his pyramids, and die most humble and 
insignificant insects shall undermine and sap the foundations of 
his colossal works, and make their habitations amongst the 
ruins of his palaces and the falling seats of his earthly glory. 



10. Norway hat not been materially elevated above the level #f 
the sea for the last 800 years. — The history of the small island, 
of Munkholm, on the coast of Norway, is interesting, as con- 
nected with a well known speculation, namely, that which 
maintains that the land of Scandinavia is gradually rising above 
the level of the sea, through the agency of some subterranean 
power. M. Everest says, " The history of this small isle weighs. 
strongly against the rise of Scandinavia, as a general proposi- 
tion. Its area is not greater than that of a small village, and, 
by the official survey, its highest point is said to he S3 feet 
above the mean high- water-mark (that is, the mean between 
neap and spring tides). An extreme spring tide may rise $ feet 
higher, thus leaving 20 feet for the highest point. But the 
Swedish rate of rise is stated at 40 inches in a century. Now, 
A. 1>. 10588, or 800 years ago, a monastery was, founded there 
by Canute the Great; and, in 995 (38 years before that time), 
it was in use as a common place of execution, and the famous 
Hagea Hlade Jarfs head was nailed to a gibbet there. Take 
the first of these periods, 1028 ; then, 40 x 8 = 380 inches, or 
26 feet 8 inches ; so that this rock must then have been below 
high-water-mark, according to this supposition. It is not likely 
that, in such a state, it would have been chosen as the site of a 
building. " — Everett* Travels through Norway. 

11. Fossil Insects in lower Oolite, at Solenhof. — In die cat*. 
net of the Royal Academy of Munich, there are many sped- 
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mens of fossil insects, found in the oolite limestone of Solenbof. 
The following are mentioned by Wagner. Thirty species, many 
undescribed, of the clam Crustacea ; several species of the genera 
jEschna, Agrion, MyrmeleOn ; so that, at the time of the de- 
position of this limestone, .there lived at least three genera of 
Hymenoptennis insects. A fossil Sirix, in the collection, may 
be considered as the representative at that period of the order 
Neuroptera. .. Von Schlotheim mentions an impression in this 
limestone of an insect, which he conjectures to be nearly allied 
to die moth named Sphinx ligustri; and also a fossil beetle, 
allied to the genua Cerambyx. The Spider class appears to 
have existed. also at this time, as is shewn by a fossil nearly al- 
lied to the Solpuga Fabr Galeodes of Olivier. 

12. Antique Green Porphyry. — In the Island of -ASgina, one 
of the Greek: Islands, Captain Bobkye, a French engineer, dis- 
covered rocks of antique green porphyry (ophite), which he 
refers to the porphyries of the coal formation. 

IS. Durability ofSto>*ex. — When the felspar of the granite 
rocks contains little alkali, or calcareous earth, it is a very per- 
manent stone ; bnt when in granite, porphyry, or syenite, either 
the felspar contains much alkaline matter, or the mica, schorl, or 
hornblende, much protoxide of iron, the action of water contain- 
ing oxygen and carbonic acid on the ferruginous elements tends 
to produce the disintegration of the stone. The red granite, 
black syenite, and red porphyry of Egypt, which are seen at 
Rome in obelisks, columns, and sarcophagi, are amongst the 
most durable compound stones; but the grey granites of Cor- 
sica and Elba are extremely liable to undergo, alteration : the 
felspar contains much alkaline matter, and the mica and schorl 
much protoxide of iron. A remarkable instance of the decay 
of granite may be seen in the hanging tower of Pisa; whilst the 
marble pillars in the basement remain scarcely altered, the gra- 
nite ones have lost a considerable portion of their surface, which 
tails oft' continually in scales, and exhibits everywhere stains from 
the formation of peroxide of iron. The kaolin, or clay, used in 
most countries for the manufacture of fine porcelain or china, 
is generally produced from the felspar of decomposing granite, 
in which the cause of decay is the dissolution and separation of 
the alkaline ingredients. Water is capable of dissolving, in 
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larger or smaller proportions, roost compound bodies ; and the 
calcareous and alkaline elements of stones are particularly liable 
to this kind of operation. When water holds In solution carbo- 
nic add, which is always the case when it is precipitated from the 
atmosphere, its power of dissolving carbonate of lime is very 
much increased ; and, in the neighbourhood of great cities, 
where the atmosphere contains a large proportion of .this prin- 
ciple, the solvent powers of rain upon the marble exposed to it 
must be greatest Whoever examines the marble statues in the 
British Museum, which have been removed from the exterior of 
the Parthenon, will be convinced that they have suffered from 
this agency; and an effect so distinct in the pure atmosphere 
and temperate climate of Athens, must be on a higher scale in 
the vicinity of other great European cities, where the consump- 
tion of fuel produces carbonic acid in large quantities. 

BOTANY. 

14. On Columba Soot. — Columba Root has long been a well 
known article of the Materia Medica, and esteemed a valuable 
medicine for rectifying the tone of the stomach and alimentary 
canal, when injured by such diseases as cholera and dysentery. 
The plant grows in the countries of Mozambique and Querimba 
on the east coast of Africa. The authorities at the Portuguese 
settlements there have endeavoured to preserve to themselves a 
monopoly of the medicine, and they long succeeded in doing so. 
In the year 1805, however, a single plant was brought alive to 
Madras by M. Fortin. This specimen grew and flowered there, 
and was described by Dr Andrew Berry, then of the Medical 
Board of Fort St George, now of Edinburgh. It proved a 
dioecious plant ; and Dr Berry correctly remarked, that it was 
closely allied to the genus Meiiispermum. The individual 
growing at Madras was a male. Willdenow and Sprengel in- 
serted the plant in their systems under the name of Menisper- 
mun palmatum. Sir J. E. Smith, in Bees' Cyclopaedia, con- 
jectured that it had been, carried from Columbo, in Ceylon, to 
the East Indies, and had thus derived its name. This, how- 
ever, was a mistake, it being known in Africa by the name of 
Kalumba. De Candolle afterwards determined that the plant 
properly belonged to the genus Cocculus, but regretted that he 
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bad no means of describing the female flower or the seed. After 
the lapse of twenty years, an enterprising naval commander, who 
was food of botany (Captain Owen), happened' to be stationed 
in the Mozambique Channel, and of course had a good deal of 
intercourse with the natives on the coast. He succeeded in 
bringing away from the port of Oibo, many cases containing 
Irving plants of both sexes. Some of these were taken to Bom- 
bay, others to the Isle of France, and some to the Seychelles 
Islands. All the plants left at the Mauritius proved male ; but 
females appeared among those at the Seychelles, and from thence 
some female plants were transmitted to the King's garden at the 
Isle of Prance ; so that the multiplication of the plant by seed is 
now certain. Professor Bojer of the Mauritius has sent home 
drawings and descriptions of both sexes ; and Professor Hooker 
of Glasgow has just published these in the Botanical Magazine, 
of which he is the able conductor. A tincture had been made 
from the roots of plants grown at the Mauritius, according to 
the formula of the London College : it was found to be stronger, 
and to have a more grateful and aromatic flavour, than that pro- 
cured from Apothecaries' Hall. We are happy to add, that 
living plants have been sent to this country by Mr Telfair of 
the Isle of France, and have been received both by Mr Barclay 
of Buryhill and by the Glasgow Botanic Garden. 



15. Nature of Respiration. — My idea is, that the common 
air inspired enters into the venous blood entire, in a state of 
dissolution, carrying with it its subtile and etherial part, which 
in ordinary cases of chemical change is given off; that it expels 
from the blood carbonic acid gas and azote ; and that, in the 
course of the circulation, its etherial part and its ponderable 
part undergo changes which belong to laws that cannot be con- 
sidered as chemical, — the etherial part probably producing ani- 
mal heat and other effects, and the ponderable part contribut- 
ing to form carbonic acid and other products. The arterial 
blood is necessary to alt the functions of life, and it is no less 
connected with the irritability of the muscles and the sensibility 
of the nerves, than with the performance of all the secretions. — 
Sir H. Davy. 
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IS. CutiU-jUrh Fishery. — A curious account has beta pub. 
lished-hy M. Pilaje, of the uccommoo and important Cottle- 
fish (Sepia) fishery on the coast of Newfoundland. It is the 
Lotigo piscatontmaf authors. It occurs in vast abundance, but 
at different times, on different coasts ; for example, at St Pierre 
in July, on the southern coasts of Newfoundland only in Au- 
gust, and in Bonne Bay first in September. Its vast shoals 
present a curious appearance, by their strongly twisted compact 
form. When they approach, hundreds of vessels are ready for 
their capture. A cylindrical polished piece of lead, of which 
one end runs into a number of hooks, is used as a bait When 
it occurs in great numbers, a person can take a thousand in the 
space of an hour. At this season of the year, the sea on the 
coast of St Pierre is covered with from 400 to 500 sail of Eng- 
lish and French ships engaged in the Cuttle-fish fishery. The 
Cuttle-fish is sometimes eaten, but the proper object of their 
capture is the using them afterwards as bait in the taking of the 
cod and other fishes that afterwards appear on the coast. In 
Mr Connack's paper in vol. i. p. 87, of Edinburgh New Philo- 
sophical Journal, die reader will find an interesting account of 
the Cuttle-fish as a bait in the cod-fishery of Newfoundland. 

17. Anatifera Vitrea or Vitreous Barnacle.— This species, a 
native of the Mediterranean, is not, like the others, fixed, on the 
contrary, is a free pelagian molluscous animal. It suspends it- 
self, like the Ianthina, at the surface of the water by means of 
white translucent air-vesicles. These vesicles are connected 
with the fleshy pedicle ; by their means the animal floats freely 
on the surfaee of the water, but it can also sink itself at plea- 
sure. 

18. Mortality among Leeches. — That atmospheric changes 
have a remarkable influence upon leeches, is a well established 
fact. In 1825, M- Derhelms of St Omer, ascribes the almost 
sudden death of them at the approach of, or during storms, to 
the coagulation of the blood of these creatures, caused by the 
impression of the atmospherical electricity. This opinion, which 
at that time was the result of theory, he confirmed, in the month 

. of March last, by direct experiment. 

19. Beiemnites. — Raspail, who enumerates 260 species of this 
genua, maintains that they are not shells of animals, but cuts> 
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neons appendages of a marine animal, perhaps allied to die 
Echiiioderniata, 

NEW PUBLICATIONS. . 

20. A Concise System of Mathematics, in Theory and Prac- 
tice, Jbr the use of Schools, Private. Students, and Practical Men. 
By Alexander Ingram, Esq. Edinburgh. — We have carefully 
examined this valuable work, and find it throughout excellently 
calculated for the purposes stated in the title. The matter is 
well selected and judiciously arranged; the practical rules are 
given with great clearness, and the illustrations prove the 
thorough knowledge of the late excellent author, in all the prac- 
tical details of this important branch of education. It is neatly 
and correctly printed, and, what we consider of importance in a 
work of this description, is remarkably cheap. 

SI. An American Dictionary of the English Language ; by 
Noah Webster, LL.D. 8 vols. 4to. New York. — In this work, 
Dr Webster has exhausted the labour of a long life, and, in 
search of materials, visited the Royal Library at Paris, and the 
libraries of the English Universities. Of his etymological re- 
searches, I feel myself but imperfectly qualified to judge, my 
own studies having lain in a different department. I know, 
however, that he entered on these pursuits more than thirty 
years ago, with an ardent admiration of the writings of Home 
Tooke; and that, extending his inquiries to the eastern dialects, 
which were unknown to that writer, he has gradually embraced 
more than twenty languages within 1 the circle of his investiga- 
tions, and made them all subservient to his researches into the 
origin and progress of our own. That these inquiries should 
present many things of doubtful probability, is of course to be 
expected. That many new relations between our own and 
other languages are pointed out, and that much light is thrown 
on the radical meaning of words, will, I presume, be obvious to 
all who take an interest in such discussions. The number of 
these, however, in this country at least, is comparatively few ; 
and, to others, such inquiries will present a perfect blank, or 
will perhaps afford a fruitful theme for ridicule. This work, as 
a defining dictionary, I have been led, from the nature of my 
pursuits, to examine with close attention. I have even collated 
the greater part of its pages with Todd's edition of Johnson's 
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Dictionary. In this respect, the improvements appear to me to 
be numerous, and highly important. Many thousands of the 
most common senses of terms were either overlooked by Dr 
Johnson, or have found their way into the language since his 
time. In scarcely a single instance have these deficiencies been 
supplied by the English editors, or even the most glaring errors 
corrected . That the dictionaries of our language are fifty years 
behind the progress of knowledge among the English nation, as 
recorded in our books, is a fact conceded by every one who has 
taken the pains to examine the subject. Dr Webster, besides 
adding very largely to the number of definitions, has given to 
them, in a great degree, the precision of modern science; and 
although every attempt of this kind must, from the nature of the 
case, be liable to many imperfections, we cannot but think that 
he will be ultimately regarded as having carried forward Eng- 
lish lexicography as much beyond the point where it was left 
by Johnson, as Johnson himself advanced it beyond the pro- 
gress of his predecessors. Like most men who have long con- 
templated the irregularities of English orthography, Dr Web- 
ster has been too anxious, probably, to accelerate its slow pro- 
gress towards stricter analogies. His alterations are not indeed 
very numerous; but supported as they are by general prin- 
ciples, and harmless as they are at all events, he will still un- 
doubtedly be liable to the charge of " the affectation of spelling 
better than his neighbours.' 1 We were afraid that the real me- 
rits of this excellent work would be overlooked for a time. In 
this, however, we have been deceived, for a British edition of 
this American Dictionary is in the course of publication, which, 
we understand, will rival the splendid American edition. 

22. French edition qfBerzetius's Chemistry condemned. — Di- 
dot in Paris, says Berzelius, in a letter to Kastner, commenced 
a French translation of my book on Chemistry, which is an- 
nounced as an entirely new edition. Unfortunately, however, 
the un dert a kin g baa misgiven. Jordan, the translator, a person 
unknown to me, is no chemist; hence the first volume, which has 
already appeared, teems with the grossest errors. At my re- 
quest the second volume, which is even more wretchedly exe- 
cuted than the first, has not been published. What Didot will 
do in these circumstances I know not ; but the translation of 
Jordan I shall never sanction. 
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Sept. 16. To J. AiTcaiao*, Clyde Buildings, Glasgow, tm his * improve. 

merits in the Concentrating and Evaporating of Cane Juke, So- 
lutions of Sugar, and other Fluids." 

To,T. Conn, Calthorpe House, Bradbury, Oxford, fbrhis "impruve- 
meuts 111 the raanuftcture of Paper, intended lbr the nulls of 
room*, and in lb« apparatus for effecting the same." 
in. To T- Wkst».ood, Middlesex, watchmaker, for his " improvementa 
In Watches and Time-keepers." 

To J. Bsoww, ClerkenwelL, watchmaker, fbr his " improvements 
appucaMst to Watches and other Horologkal Machines.*' 

To H. Inn, Warwick Laae, brass-founder, for hi* " uopro™- 
nients in the construction of Water-closets." 
30. To J. Moons, Bristol, for " Machinery for propelling carriages, 
ships, or other floating bodies; and Apparatus for condensing the 
steam of the steam-engine, after it has propelled the steam- 
engine piston," 

To Lieutenant M. Uodqkjb, Boysl Navy, Stnud, London, for his 
" improvements in the construction of Cat-head Stoppers." 

To T. Banes, Patrecroft, civil engineer, for his "improvements in 
Steam-engines." 
Oct. 7- ToF. D«9cnoi»nj.ra, Feaehurch ttareet, Loodon,fbrhia l 'linprovo- 
ments in Apparatus for removing the down frem cotton and cer- 
tain other fabrics, by singeing." 
15. To W. Church, Haywood House, near Birmingham, for " improve- 
ments in Machinery for propelling vessels by steam, and in 
Bedlam applicable to the same, sod alio to other furpotea."' 

To W. Chos.cs, Haywood Rouse, near Bi rmi n gh a m , ibr his " im- 
provemenU in, on, or upon Instruments for sharpening knives 
and other edge-tools, and the Machinery or Apparatus fbr manu- 
facturing the same.'" 
28. Ta T. J. Fcile*, civil •ugteeef , Middlesex, for his "improved Me. 
ckankal Power, sgpMQafale. to, wojpexy o£ dntrrtait kinda," 
Nov. 2. To G. D*njie, Birmingham, for his "Batfjctiag Airnr Qas Begir, 
later or Stopcock, for governing the flow of air or gas, which may 
be applied to other purposes." 

To J. MucciTBnr, Esq. Great James' Street, Bedford Bow, Lon. 
dan, fo*"imBroveraa9*ta in the. method of emslrucltng Mill* and 
MiJi-s^t^i^Krifldiog." ■ 

To. Colonel J. Timet, Piccadilly, for " improvements in S team- 
boilers, and in carriages or apparatus connected therewith." 

To 3. So*x3iWiiw,SpittaieeIdB,so5p-miuVer,fbi his "preparation of 
ncortem niat£*wl ptwdwped iiani a veottabk. aubstane*, andthe 
application tbewof W.tie purjwsea of affordjiis* ^ight, a*dot-er 
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am. 

it. a ToX TuctiK, HumDcr"u.ti,fcre»Br,S*hii "E»ploiinBShotor 
Projectile." 
To J. St k wabt, George SUeet, Emton Square, for his ** Improve- 
ments in PianoJbrtes." 
To J. dointwn, Esq. fifty Hoed, for ads "improrementB in the 

mniMii flff j 1 fiir inepM Brisks*" 
To F. Naisb St»»«*bob, Esq. Welle, Sumentet, fbr his "improve- 
ments in the manufacture or application of Silts, mixed or mm. 
billed with other articles." 
7. ToTKi QoocM,£«riM,fothis"irBpTOTeiMDtsinB«tiwof(LiffeTent 

descriptions." 
It). To D. Macdodou., Edinburgh, horticulturist, for his. "improve- 
ments on Syringes, applicable to gardens Mid other jwrpoites." 
To J. Ostle*, Birmingham, for "improvements in the construction 
of Ghua oiMl Metal Chudefiers, sad other articles *r ornamental 
lighting." 
12. To P. Graas, Crayfctd Mill*, Kent, fbr "improvementsin machi. 

nery tar Cutting Marble, Wood, end other substances." 
If: To J. W. Doooeost, Mlddkauz, for Ws " improvements in Ships' 

Scuppers, and which may be applied to ether purposes." 
9L To T. OelBEH, See. FunriWa Inn, London, for" improvements 
in Dressing Woollen Cloth*." 
To W. Clotteebuci, Gloucester, for " improvement In the Shears 
used for cutting or cropping of Woollen Cloth, and ether fabrics 
requiring shearing." 



List of Patents granted m Scotland from ITth December 
1889 to fid March 1830. 

1829. 

Sec* 17- To Cimmh Bbook of Meltiuun Mills, near Huddertfield, ta toe 
county of York, cotton-spinner, fbr an Jarenbfen. of! " certain 
ImprowewMta in MwbiBew fwt Spinning Cotton, end other a. 
brpu* substances. " 
17- To Jakbi Soajch junior, of Wheeler Street, Splbtalfields, in the 
county of Middlesex, for an invention of " a New Preparation or 
Manufacture of a certain Material produced from a "Vegetable 
Substance, and the application thereof to the purposes of affording 
light, and for other Uses." 
1980. 

Jan, 20. To John Tucker of Hammersmith, in the county of Middlesex, 
brewer, fbr an invention of " an Exploding Shot or Projectile." 

Feb. 2. To John Revere of New York, in the United States of America, 
now residing In the pariah of St James, Westminster, Doctor of 
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Medicine, for an invention of " a New Alloy, or Compound Me- 
tal, applicable to the Sheathing of Ships, and various other useful 
1830. purpose*." 

Feb. 2. To Euwabd Daiivhe and James Daiey* e, both of Derby Dale, 
in the county of Derby, merchant*, for an invention of " a Mn- 
chine or Hydraulic Engine, for applying the puwer or pressure 
of Water, Steam, or other Elastic Fluids, to thepurpo*e of work- 
ing Machinery, and other use* requiring power, and applicable to 
that of Railing or Forcing Fluids." 
8. To Geobqe Stuazex, of South Shields, in the county of Durham, 
■hip-builder, for an invention of " an improvement In Ship* Wind. 

ft. To Jams Rah uy and Ikme* Ramsay, both of Greenock, in 
North Britain, cordage and sail-cloth manufacturers, and Ma- 
THZW Onn of Greenock foresaid, agjlmaker, for ". an Improve- 
ment in the Manufacture of Canvas, and Sail-cloth for the making 
of Sails." 
13. To Thomas John- Fume* of the Commercial Road, Llmehnuse, 
in the county of Middlesex, Civjl Engineer, for an invention of 
" an improved Mechanical Power applicable to Machinery of dif- 



10. To Atio* Bnjrsuns of Flnsbury Circus, in the county of Mid- 
dlesex, engineer, for an invention of " Certain Improvements on 
or additions to, Wheels or Apparatus for propelling Vessels, and 
other purposes." 

Iff. To John Bhaithwaitk and Jobs' Erusom of the New Road, 
London, for an Invention of " an Improved Method of Menu- 
facturing Bait." 

36. To Patrick Dawson*, distiller at Lillybume, for an invention of 
" an Improvement in the Apparatus used for Distilling." 
To Robe et Bt/sx ot'I*edB, In the county of York, gentleman, for 
•n Invention, In consequence of t communication made to him 
by a certain foreigner, residing abroad, " of certain Improve- 
ments in Apparatus used for Distilling and Rectifying." 
Mar. 3. To Jons M'Istxeb of Auchenreoch and of Woodburn, in the conn, 
ty of Stirling, Esq. for an invention of " the Manufacture or Pre- 
paration of certain substances, which he denominates the British 
Tapioca, and the Cakes and the Flour to be made from the 
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Age of Mountains, remarks on the, 293 

Age of the Pyramids, 337 

Alexander, J. E. on'the San, Luke Itiderio Asiatic Russia, 18 i 

Ancient Flora of the Earth, remarks on the, 112 

Ancient woods of Scotland, remarks on, 105 

Ancient 'roads of the Peruvians, account of, 5S 

Arctic Regions, remarks on t be, 65 >■ 

Araott, G. A. W. Esq. notes on the faya-hya'wr n»ilk-treo, 318 

Barley, observations on the growth of, 151 

Bischoff, Dr, on the chemical constitution and temperature of Springs, 26 
Bonedof, Professor, bis description of an apparatus for evaporation, 278 
Bene, Dr, OB the secondary teeks of the Alps and Carpathians, 176 
Bojenus, the comparative anatomist, notice of, 200 
Brewsterite, on the chemical constitution of, S55 ■ 
Brown, Mr Robert, his additional remarks cm active molecules, 41 
Buckland, Professor, on a newpterodactyle, fossil ink and pens, and 
coprotites, SI 

CandoUe on the relative condnctibility for caloric of diJrerent woods, IS 1 

Casper Hauser, account of, 1S4 

Capillary action, remarks wn, 280. 

Cat, domestic, on the origin of the, 146 

Cares, containing bones of extinct animals, notices of, 197 

Caucasus, Mount, observations made on, 194 

Celestial phenomena from Jan. 1. to March 1. 1830, 187— April 1. t* 

July 1. 18S0, 381 ■ - . 

Chalk, on supposed vegetable remains in, 313 
Cherry Island, geology of, 1 44 
Chronometers, plan for ascertaining the rates of, 160 
Cod-fishery, bait used in the, 204 
Columba root, observations on, 393 
Collier, Mr, on the tripang, 46 
Condor, on the lofty flight of the, 142 
Connell, Mr Arthur, on Brewsterite, 355 
Copper, experiments on the action of acids on, 229 
Coprolite, or fossil feces, observations on, 21 
Cordillera of the Andes, observations ou the, 350 
CoTvisart, biography of, 9 
Craigkritfa quarry, gigantic fossil plant of, 195 
Cuttle-fish fishery, 395 
Cuvier, Baron, his biography of Halle, 1— Corvisart, 9— Rumford, 209 

— Remarks on parasitic animals, 101 — Lectures on the natural 

sciences, 326 

Davy, Sir Humphry, on the formation of the earth, 320 
Dr Jehu, oh the action of acids on copper, 229 

JANUABY MARCH 1830. CC 
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Do la Rire m the condnctibffity of wood for caloric, ISt 

Delnge, observations on the, 327, 366 

Don, Air David, on die affinities of Vellosia, Barbacenia, Glaus, At»- 

cuba, Vivians, Deutzia, and Rnbiacere, 164 — on Rosa berberi- 

folia, 175 
Dntrochet, M. on a periodical spring ontbe Jet*, 367 

Earth, on the formation »f (be, by Sir H. Dayy, 828 

Egg of omithorvnchuv obsemtkaM on. the, 149 
Eggs of birds, observations on [he celouroof, 98 
Egypt, on the early history of, by Baron Cusier, 334 
Eqniseta or bone-toil, on their chemical nature, 100 
European mountains, their geological age considered, 293 
Evaporation, apparatus for, 278 

RmpewreOD, Re*. James, on the serpentine roclca of Dee Side, 314 
fishery, rod^ bait naad in, 204 

Fining, Dr, reply to- Mr Conybearo am the climate of tha> Arctic Re- 
gions, fi 5 
flora, ancient of the earth, remark* on the, 112 
Forests- of Scotland, on tin utiwt, 105V 
Fsmesnv bkat, boated air need in, .205 

Gad-fly, observations on the human, 284 

Gas, inflammable, native sources of, 108 

Geology of Spain, on the, 267 

Goethe on the metamorphoses of plants, 162 

Graham, Dr, on new and rare plants in the Edinburgh- Royal Botanic 

Garden, 183, 368 
Grouse, description of several now species ef, 372 
Growth of wheat and barley, observations en the, 154 
Greece, dryness of the atmosphere of, 190 
on the early history of, by Baron Cuvior, 342 

Halle, M. biography of, 1 

Hartwell, M. Victor, examination of some minerals, 38 

Hart, Mr John, description of a heating apparatus, 175 

Hausmann, Professor, on the geology of Spain, 267 

Hermann, M. account of pyrophyllke, 40 

Herrings, periodical appearance of, in Highland lochs, 199 

Hoffmann, M. on the geology of Rome, 76 

Holothuria tubulosa, an article of commerce, 46 

Hya-hya, or Demerara milk-tree, account of the, 315 

lanes, Mr George, celestial phenomena, 187, 381 

Insects, on their domestication and geographical dist' ibution, 368 

Inder, salt lake of, notice regarding the, 18 

Iron, improved mode of smelting, 205 

Jameeonite, a new mineral species analyzed, 292 

Jardine, Sir Win., queries regarding salmon and tronts, 358 

on the geology of Spitsbergen and Cherry Island. 
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Kiofauns meteorological register far 1829, 378 

Larva of an (Eatrus lodged in the arm of a sailor, account of a, 286 

Limestone, analyses of, 364 

Mania pentadactyJa of Ceylon, account of die, 58 

Man, on the early history of, by Baron Cnvier, 336 .... 

Mantell, Gideon, Esq., on supposed vegetable remains in chalk, 313 

Memnon, statue of, on the noises heard at the, 260 

Miargyrite, a new mineral described, 292 

Milk, on various preparations of, by the Kalmucks, 360 

Milk-tree of Demerara, account of, 315 

Molecules, active, Mr R. Brown on, 41 

Mountains, on the age of different classes of, 893 

Nakub, remarks on the noises there, 74 

Nepenthes distillatoria, Dr Graham's account of die germination of, 

871 
Noises, on peculiar, heard at particular places, 258 

CEstnu Hominis, or gad-fly, observations on, 284 
Oraithorynchus, on die egg of the, 149 

Parasitic animals, remarks on, by Baron Cuvier, 101 
Patents granted in England, 205, 398 

, in Scotland, 208, 399 

Pelaagi, notes on the, by Baron Cuvier, 345 

Peru, on the perpetual snows of the Cordillera of, 311 

Peruvians, remarks on the ancient roads of the, by Dr Gillies, 53 

Peruvian mountains, heights of, 353 

Philosophy of nature, remarks on the, 152 

Plants, on the metamorphoses of, 162 

Polybasite, a new mineral, an account of, 148 

Pterodactyle, account of a fossil species of, found in the has, 21 

Pyrophyllite, analysis of, by M. Hermann, 40 

Roads, ancient, of the Peruvians, notices regarding the, 53 

Robertson, Rev. A., of Inverkeilhing, r on the limestones of Charlestown, 

364 
Rocks, secondary, of the Alps and Carpathians, remarks on, 176 
Rome, on the territory of, 76 

— winter climate of, 190 
Rumford, Count, biography of, 209 

Salmon, queries respecting the natural history of, 358 

Salt lake in Asiatic Turkey, account of, 18 

Salt wells in China, 108 

Sang, Mr Edward, on capillary action, 280 

Serpentine rocks of Dee Side, on the, 314 

Sinai, Mount, remarkable noises heard at, 74 

Smelting of iron, improvement in the, 205 

Smith, James, Esq., on the milk-tree of Demerara, 315 

Snow line, on its height in Peru, 311 

Society, Wemerian, proceedings of the, 189, 384 
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Sounds, mysterious, notice of, SS9 

Spun, on the geology of, by Hauflmann, 267 

Spittal, Mr Robert, experiments on Mimosa pndica, GO 

Springs, fresh water, at die bottom of the sea, account of, 140 

— ■ •-■ — their chemical constitution and temperature, 88 

■ ■■■ ' of inflammable gas in China, 108 

Tabenuemontana, a species of, described, which yields milk, 318 
Temperature, on the mean, of the atmosphere and earth, 233 
Thibet, notice of Br Gerard's Travels in, 191 

Thompson, Sir Benjamin (Count Rumford), biographical account of, 209 
Tripang, or sea-slog of India, account of the, 46 
Trout, queries respecting the natural history of, 359 
Tytler, P. Esq., on the ancient forests of Scotland, 105 
Waucbope, Captain, description of an apparatus, or signal-post, for re- 
gulating chronometers, 289 
Wernerian Natural History Society, proceedings of the, 189, S84 
Wheat, observations on die growth of, 154 
White-field, Mr C- T., on the manis pentadactyla, 58 
Wilson, James, Esq., on domestication of insects, 368 
Zinkenite, a new mineral, described, 148 



EXPLANATION OP PLATES. 
Plate I— Bolotharia tubulosa or Tripsflg, 40. 

Pig. 1. The Tripang or Holothuria laid open. The transparent ub- 
long bodies are represented at a. The lighter parts of the 



e are those containing fluid. The lung is seen at b- 
Fig> 2. Is the sac, after the removal of the organs ; shewing the 
calcareous ring of the mouth, the transverse fibres ana lon- 
gitudinal bands, and the membrane, extended across the pos. 
terior extremity, which forme (and has been termed) the 

Pig. 3. Is a view of the groups of vessels which, issuing from the 
lung, form one vessel, which divides immediately into many 
small branches, to be distributed to the contiguous intestine. 
On the outer surface of the intestine is seen a vessel, which 
may be traced to the anus, where it joins the pulmonary vein. 
Fig. 4. A tentaculum *. 
Plate IL— Geognostk Hap of the Territory of Rome, p. J6. 

Ill — Hart's economical apparatus for heating apartments, p. 172. 
IT — Chart of Professor Kupfer's Isogeothermal lines. 
V— Illustrative of Captain Wauchope'a Signal-post for regulating 
Chronometers, p. 289. 
VI. — Nepenthes distillatoria or Pitcher-plant of China, its seeds, and 
mode ofgerraination, p. 379- 

• Th» Editor recreM that part oftliftatfTerttag drawings illiuttatlvo of u> Trtimng hava beat 
last taaqnarter In London, when thejhud beta depoaltal tometirnebj the author. Mi CoUtar 
haa again uilod bar India, ud prom]*™ to Uanamtt to IU without delay a further account afthcM' 
iniirak, no laipwU B t b a oommtTdal point of tlm. 
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